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PREFACE

This dncuments work conducted by McDonnell Aircraft Company, St. Louis,
Missouri, on the Intrasystem Electromagnetic Compatlibility (EMC) Analysis
Program, sponsored by Rome Ailr Development Center, Griffiss Air Force Base,
New York, under Contract F30602-72-C-0277, Job Order 45400127, from 19 May
1872 to 19 November 1973. Mr. Jsmes C. Brodock (RBCT) was the RADC
Project Engineer.

This volume, the Usage Section of the User's Manual, contains instruc-
tions for preparing the input data, running the program, and interpreting
the resulting output. Volume I, tne Engineering Section of the User's
Manual, containe lescriptions c¢f the program, its organization, analytic
basis, operating principles, and logic flow. Volume III contains detailed
descriptions of all subroutines, variables and constants used in the pro-
gram. Volume IV containe complete FORTRAN source listings and detailed
flow charts.

Concributions to this contract effort from Mrs. C.E. Clark, Mr. R.E.
Plummer, Dr. C.D. Skouby, and Mr. G.L. Weinstock are gratefuily acknowledged.

Information on these documents and on how to obtain a msgnetic tape
listing of the program may be obtained from Mr. Brodock, RADC/RBCT, Griffiss
AFB, NY 13441,

This report has been reviewed by the RADC Information Office (OT) and
is releasable to the National Techmical Information Service (NTIS). At NTIS
it will be available to the general public, including foreign nations.

This techniczl report has been reviewed and approved for publication.
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4 PRIMARY REQUIREMENTS

2]

o3

b This volume contains detailed information for the usage of IEMCAP.

?g Procedures and formats ar-e given for preparing the input data, executing
i3 the program, and interpreting the resulting output. Computer requirements
B and resources as well as program setup are also discussed. An example test
b case is included to further illustrate the program use.

- g 1.1 PROGRAM OPERATION REVIEW

o

ﬁ? é The first step in using IEMCAP is to assemble the appropriate data

'% for the system to be analyzed. This dsta is then prepared for punched

;‘ cards, which are then fed into the Input Decode and Initial Processing

e Routine (IDIPR) section of IEMCAP.

;f IDIPR counsists of two major parts. The first (Input Dwicode or IPDCOD)
25 decodes the punched cards and checks for errors. I1f an error is detected

an appropriate diagnostic message is printed, the card is deleted (i.e.,
assumed not to have existed), and the program continues processing the rest
of the data. The program normalily stops after all data has been read if
there were errors, but this may be overriden if desired.

If there were no input card errors, the Initial Processing Routine (IPR)
section of IDIPR is entered. If this is the first run for the system, the
spectrum math models are accessed for each port. These use the user-supplied
spectrum parameters to generate the required and initial non-required spectra.
The processed user and spectrum data is written on a permanent magnetic tape
or disk file called the Intrasystem File or Intrasystem Signature File (ISF).
This ISF can be used as input for subsequent runs, either as is or modified
2 by additional card inputs; and a new ISF can be gensrated containing the
modifications. Thus, an updated ISF can be maintained if the system design
X is changed. The data is also written cn a uumber of working files for use
2 by the Task Analysis Routine (TART) section of IEMCAP, and a printed report

of the data is also geaerated.

T AR o
R Wy E3% 1\
vt AT TR IR N
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The TART section cf IEMCAP performs the four basic analysis tasks.
These tasks, which are discussed in detail in Volume I, are summarized

below:

o Specification Generation - Adjusts the initial non-required emission
and susceptibility spectra such that the system is compatible.
The user-specified adjustment limit prevents too stringent adjust-
ments. A summary of interference situations not controllable by
EMC specifications is printed. The adjusted spectra are the maximum
emission and mininum susceptibility specifications for use in EMC
test3. (See Appendix A for test procecdures.) Analysis results are
aritten cn the Baseline Transfer File (BT¥) for subsequent runs.

(8243
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o Baseline System EMC Survey - Surveys the system for interference.
If maximum of the EMI wargin over the frequency range for a ccunled
emicter-receptor port palr exceeds the user-specified yriniouc
limit, a summary of the interference is printed. Tota. received
signal into each receptor from all emitters is also piinted. The
analysis results are written on the BTF for subsequent runms.

o Trade-off Analysis - Compares the interference for a modified
syst.zm to that stored on the BTF from a previous specification
generation or survey run. Thus, the effect on interference of
antenna changes, filter changes, spectrum parameter cliunges, wire
changes, etc. can be assessed.

o Specification Waiver Analysis ~ Shifts portions of specific porc
spectra as specified and compares the resulting interference to
that stored on the BTF. Thus, the effect of granting waivers for
specific ports can be assessed.

TART is composed of two basic routin~s. The Specification Generation
Routine (SGR) performs the first task above, and the Comparative EMI Analysis
Routine (CEAR) performs the remaining three. These interface with the
coupling math model routines to compute the transfer ratios betwneen emitter
and receptor ports.

1.2 COMPUTER REGUIREMENTS

The two parts of IEMCAP are executed separately with data files used
for intermediate storage between parts. Computer resources used are
illustrated in Figure 1.

Central Processing Unit (CPU) core memory to load and execute each part
of IEMCAP on a CDC 6600 using the Fortran Version 2.3 compiler are as
follows:

IDIPR - 64K words (decimal)
TART - 67K words (decimal).

These include input/output buffer storage of 1Y. per file.

The <omputer must have sufficient file storage for 4 permanent and
10 working files, in addition to normal card input and printed output.
The permanen: filas can be either disk or tape. For the working files, disk
should be used because of the number of files and large number of accesses
per run. All files are sequential so that randem access software is not
required.
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The amount of file space needed depends on the size of the system being
analyzed. Except for the BTF, the size dzpends primarily on the number of
ports. The size of the BTF depends on the number of coupled port pairs since
it stores the analysis results.

The execution time also depends on the system size. IDIPR time is
approximately 0.l second per input card. TART run time primarily depoends
on the number of coupled port pairs. This potentially increases as the
square of the number of ports. In general though, each emitter port will
not be coupled to each receptor port so the actual time will be less. Also,
the TART time depends on the analysis task. Specification generation
requires three pas. :»s through the emitters per receptor with two passes
through the receptors per vun znd hence runs longer than the other tasks.
Table 1 gives the run times and file sizes for two test cases run on the
CDC 6600. Case 1 is the "mini system" test case presented in Section 5.

1.3 DATA STORAGE FILES

As discussed above, IEMCAP uses a2 rnumker of data files. 1In Table 2
these files and the input and outpul are swmarized. Each physical file
and device is assigned a logical unit number which is stored in each section
of the program as a mremonic variable name. For example, in the CDC 6600
the card input is designated as logical unit number 5. In IDIPR and TART,
the variable INN is set to 5, and all card input read statements reference
INN. 1If in a particular computer, the card reader is a different unit
number, all card inputs can be changed to this unit number by changing INN.
The logical unit numbers are usually assigned to files in the computer job
control cards. (See Section 3.2.) Also, note that a number of files are
assigned to the same logical unit. This allows multiple usage of the
same physical file space.

The files are categorized as permanent. working and scratch. Permznent
files are used to store data and analysis results for use in subsequent runms.
Working or intermediate files provide temporary storage for the data ia a
form for efficient use by the various routines. They also provide
intermediate data storage between IDIPR and TART. Scratch files are used
for temporary storage within XDIPR and TART.

1.3.1 Permanent Files

These files are generally saved after a rua or are input from a
previous run. They are the old and new (updated) Intrasystem Signature
Files (also called the Intrasystem File or ISF) and the Baseline Transfer
file. A description of tiiese follows:

nld Intrasysten Signature File (0ld ISF). This is an input file
created during a previous run either by IDIPR or TART. 1t contains data
defining the system being analyzed including user—-defined input parameters,
processed data, and port spectra. It may or not be present for a given run.
If not present, the system is defined by card input only. If present, the

Ny 2 Ao AT AR Rt s 2k
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EXECUTION TIMES AND SIZE OF PERMAKENT AND WORK FILES FOR SAMPLE RUNS

TEST CASE 1 TEST CASE 2
DATA CASE SiIZE
Total No. Cards
Input to IDIPR 170 241
Total No. Ports 33 56
EXECUTION TIMES
|
5 ; Executioa time IDIPR 17.4 sec 24.5 sec
b Execution time TART-SGR 176 sec 186 sec
= FILE SIZE IN WORDS (Decimal)
b New ISF 10,862 16,000
- Baseline Transfer File 35,000 41,000 .
3 Emitter Spectrum 3012 4200 .
B Receptor Spectrum 1792 2670 !
5y Emitter Equipment 1634 2350
e ¥ Receptor Equipment 1631 2380
b Wire Bundle 97 400
ki Viire Map 640 2390
35 Array 183 300 ‘
PIF 3000 4200
%:
£

{
E
i
g
§

;?i::'

gy

Lol 15
%

;%g

=

<y

NOTE: All figures are based ou executions on a CDC 6600
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old ISF data may be analyzed as is or mevaified by additional card inputs.
A user can have as many different ISF's as desired, aithough only one is
used as input per run.

New Intrasystem Signature File (Generated by IDIPK). This is an output
file created by IDIPR from the card inp:t data c¢r fvom an old ISF modified
by card input. The format is identiczl to the old ISF described above.

It is used as input for TART.

Mew Intrasystem Signature File (Generated by TART). This is an output
file created by TART during specification generation runs. It is identi-
cal to the above new ISF zxcept that it contains the adjusted port spectra.

Baseline Transfer File. This file is built by TART during SGR or
survey runs and coutains the received signals, transfer ratios, and EMI
margins for all coupled port pairs and from the total signal and environ-
mental field into each receptor at all rfrequencies. This is an input to
TART for waiver analysis and trade-off analysis runs.

1.3.2 Working Files

These files may or may not be saved for a given run. This would «epend
on whether IDIPR and TART are run independently or are run consecutively as
one iob. If run separately, for example to check the input data for errors
only, the working files must be saved for TART. The working files can also
be saved for restart in the event of errors. (See Section 3.3.) These
files are as follows:

Unadjusted Emitter Spectrum File (UESF). This file, as built dur.ng
initial processing, contains the initial broadband and narrowband spectra
for all emitter ports. During specification generation runs, SGR adjusts
these spectra and writes them on the Adjusted Emitter Spectrum File (A-SF).
After z11 emitters have been examined and adjusted in conjunction with a
given receptor, the AESF and UESF are swapped, and the process is repeated
for the next receptor. For analysis tasks other than SCR, the UESF is used
only as input by TART since no spectrum adjustments are made.

Unadjusted Receptor Spectrum File (URSF). This file is the same as
the UESF above except it contains receptor port spectra.

Emitter Equipment Data File (EEDF). This file is built during in.tial
processing containing all equipment and port parameters, except the speitra
and spectrum pointers, for emitter ports. Because TART selects a receptor
and analyzes all emitter ports against it, equipment data is written on
separate files for emitters and receptors for efficient processing. 1f a
given port is both an emitter and receptor, the data is on both files.

Receptor Equipment Data File (REDF). This is the same as the EEDF
above except it contains receptor data.

17
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. Wire Bundle File (WBF). This file, built during initial processing,
contains all wire bundle data for the system. This data is in the form
specified *n the IDIPR input data.

Wire Map File (WMF). This file, built during initial processing,
contains processed wire bundle data iu the form of cross~veference map
arrays relating the wires, segments, and ports. This data is used as input
to the wire-to-wire and field-to- wire transfer model routines in TART.

Array. This file, built during initial processing, contains basic
system data, control flags, data change codes, and other data for use by
TART.

1.3.3 Scratch Files

These files are used completely within IDIPR or TART for temporary
data storage. They are generally not saved after a run, but some share
the same physical file as a permanent or work file which is saved. “he
PIF may be saved for restart. These files are as follows:

CARDIN. This file is used by IDIPR to store the card images of the
input cards during input decode. It is later overwritten and used as the
Wire Map File.

Processed Input File (PIF). This file is built by ID1PR dwvring input
deccde. For new jobs (no old ISF exists), the format of the }TF is the
same as the ISF except there are no emitter and receptor spectra. For
modify jobs, the system data is not written on the PIF, but the equipment and
wire bundle data is written in the same format as on the ISF. The PIF may
be saved for restart as discussed in Sections 3.1 and 3.3.

Adjusted Emitter Spectrum File (AESF). This file is used by TART during
specification generation and contains the adjusted spectra for the emitter
ports. The logical unit switches back and forth between AESF and UESF files
each time the emitter spectra are re-adjusted as discussed above for the
UESF.

Adjusted Receptor Spectrum File (ARSF). This file is the same as the
AESF except that it contains the adjusted receptor spectra.

SGR Scratch File (SCRF). This is used during specification generation
to store adjusted emitter spectra and transfer functions used in the deter-
mination of unresolved interference. The logical unit used is the cne which
was not used to store the final adjusted emitter spectra.

Scratch Transfer File (SCHTR). This file is used by TART during
specification generation and contains the transfer ratic from each coupled
eanitter into the receptor at each frequency.

18




Section 2

INPUT DATA REQUIREMENTS

2.1 DATA ORGANIZATION

The input data directs the program and defines the system tu Le ana-
lyzed. All directives and data discussed below are inputted o ISIPR. TART
has only one mandatory input card and one optional card on which basic para-
‘meters specified to ID{PR may be overridden.

The program directives specify the analysis task and the form of input
and output for the run. They also supply a title and remarks which are in-

cluded in the printed output to identify the run.

The rest of the data defines the system to be analyzed and is organized
into three basic categories: 1.) system data, 2.) subsystem data, and
3.) wire bundle daca. Each of these categories is organized into a hierarchy.

The system data defines the system type (aircraft, spacecraft, ground)
overall physical dimensions, coordinate system parameters, and basic analysis
parameters applying to the entire system. It also includes common -:.Zel
parameter tables. These tables contain basic parameters for aperr.ures, an-
tennas, filters, and wire cnaracteristics which have multiple -.se throughout
the system. They are referenced at the port level so tha: the vasic para-
meters are specified only once. For example, assume a partinular antenna
type is used for 20 ports in the system. The antenna physical dimensions,
imain beam shape, gain, etc. are specified in the system data along with an
identifying name. In the port data, this name is referenced, and only the
antenna coordinates and main beam orientation are specified for each of
the 20 ports using the antenna.

The subsystem data is organized into the heiarchy di:vusscd in Volume <.
The heirarchy is summarized here for reference:

Subsystem. A subsystem consists of well defined parts of a system
usually performing a related task. A radar package and a central com-
puter compiex are examples of subsystems. This level is defined for
convenience in organizing the data and is not a functional level within
the program. Hence, equipments need not be specified with referen:ze to
Z subgysten.

Equiraeant. An equipment is a physical box mounted in the system, such
as 4 transmitter unit.

Fort. A port is a point of entry or exit of electromagnetic energy from
an equipment. A port may be connected to an antenna or to a wice.
Leakage into and out of the equipment case is also a port. A pori{ may
be designated ac a source (emitter), a receptor, or both. The aaalyses
are performed on a port-te-port basis. All ports within the sami: equip-
went are assumed compatible with each other.
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program.

.1 energy.

Tengths, run parallel to each nther.

lines, and no branching occurs.

£ Source. 4 source 1s a port which emits electromagnetic energy. The
terms source and emitter are used interchangeably throughout the

Receptor. A receptor is a port which is susceptible to electromagnetic
; Wire bundle data is also organized into a heirarchy, which allows complex
E: wire routings to be analyzed. The componentC are as follows:

Burdle. A bundle is a group of wires which, for some portion of their

Bundle point. A point in the system at which a bundle branches or
changes direction. Betwecn points wires are assumed to run in straight

E

;, Segment. A segment is a section of a bundle running between points.

B Segments are designated by giving the bundle points. Within a segment
. the wires are assumed to run parallel. A segment may :lso run by a

;, dielectric aperture and be exposed to energy fiom extecnal antennas and
E- environmental electromagnetic fields.

3 Wire. A wire connects two or more ports. Its routing is specified by
~; designating the bundle points through which it passes for which segments
3 have been defined. Care must be taken that a wire routing not close

¥ on itself or an error will result., The wire physical parameters are

é given by referencing the Wire Characteristics Table, which is specified
3‘ at the system level,

"

2.2 MAXIMUM SYSTEM SIZE

]
e TN
RN

'.

9

= TABLE 3

o

b MAXIMUM SYSTEM SIZE

5 ZQUIPMENTS 40

Ei PORTS PER EQUIPMENT 15

3 TO1AL PORTS (40 X 15) 600

3 APERTURES 10

3 ANTENNA TYPES 50

3 FILTER TYPES 20

S WIRE BUNDLES 10
SEGMENTS PER BUNDLE 10
WIRE PER BUNDLE 50

20

The capacity of IEMCAP with regard to system size is given in Table 3.
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2.3 INYUT DALA CARD FORMATS
2.3.1 Basic Format

The user input format provides an easy-to-use and flexible means of
gspecifying the diverse types of data required by IEMCAP. Examples of IEMCAP
inpuc cards are listed in Figure 2. The format is easy to learn, and param—
eters are in units in which the engineering data is commonly available cn
aerospace systems., These are converted by the program to the units required
by the models.

Except for TITLE and REMARK cards, inputs are free field. That is,
parameters can be punched into any columns of the cards. Blanks are ignored
so the entries may be indented and the parameters grouped as desired for
clarity. A card may be continued on the next provided the last nonblank
character on the card to be continued is a comma.

The inputs are in the form of statements, the general form of which is

KEYWORD (CDISF) = ID, Pl’ PZ’ P3, ‘e Pn

where

KEYWORD ~ denutes the type of data on the card. It must be
one of the specific keywords given in Table 4. It
may be abbreviated using the first two letters, if
desired.

MODISF - optional code used only for modify runs. It indicates
the type of change to the data from the old ISF (add,
delete, or modify). See Section 2.4.5.

i - alphanumeric identification used to denote a speci-
fic equipment, port, wire, etc. It may be any combina-
tion of up to five letters and digits, the first
character being a letter. ID is not given for some
keyword types.

Pl’ PZ’ «e., P_ — parameters associated with the keyword type as spe:i-
fied in the following sections. The number of para-
meters (n) is fixed for most keyword types. For

others a minimum is required (Table 4). The parameters
are given in the order specified for the keyword type.
The parameters are numbers, alphanumeric codes, or

ID's as specified.

For some keyword types, some of the parameters may be followed by a
variable number of subparameters in parenthesis., Tha group of subparameters
is counted as one parameter. For example,

r— P4 1
KEYWORD (MODISF) = ID,Pl,PZ,P3,(spl,spz,spB,...),P5
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INPUT CAWNS

REMADPK=z2 FILE IN=CFCDT4M FOPRFCTED RASELINE SYSTEM,
EXET=IRO,NEM
0U=ND
SYSTEM=A1P,0,0,43;-0k,y ~100.,
WNGRT=55,12,225,4E6
HGTIP=230,165435,4L90
FUSLGE=165, 95 €eSy 15-5’2:’.,12:)“-‘7
EFD= 1E3,100E3,1E€,1G0€6,1E9,4LF9
0E=30,30,60,40,30,30
TE==209~2045959-20,-20
APE=NSFWH 10'0’8‘ 235,50,M0K
APER=TOPCP 4 (9?7,29332.5,30,10,N0W
ANT=COMTA,NIPOLE,VE, (. 20)
ANT=CMANF,LONP,HZ, (,25)
ANY=TRPSP,OTPOLE,,VE, (.0 %)
lN‘f:PODHQ.HOQN,HZ,(.10,’.5,30,30'~5,90 »-20)
ANT=POOMN, NTPCLE,VE, (. 0%)
ANT=ALTM , HORN yHZ 5 (e 0597592545094y 110,~-30)
FILTER=FLT®P1,SGTUNg 1, (30C.EFy1.E3y=1,4-%0)
FILTEpchTPZQTQCOU"'lQ(300.E6"'1,’80, 200 ,.1)
FILTEO=FLTRI, BUTTER 5y (1.075E+1£69-1,-80}
FILTERSFLYPL, L OWPAS 6 ,(1,5F9,=-1,-30)
FILTEPSFLTPS, HTPAS gy (. O5EF 4~1,-80)
FILTER=FLTRE,) BPASS, 6,4 (,AFES 44 05F5,~1,~R0)
FILTERSFLYN?,BRICT 410, (4e01E65,8.EHy~1,~R0)
HRTAL=SPr22,1INy19309196421
HOTBL=SPCR2,4Hy14930,1,5,2.R ,’02,8.6.6,"063
HRT‘!L=SPCCC,“S,1, 3051 9592.8.,42, a,").f\y‘t‘!3,796.7
SUBSYS=CNI
EQPT=UHFCO, MLb1, ADJUST, AFCTP,NONE,21.5,23,1880
COMMENT=UHF CNMM
FREQ=30,18-E9)1’39
PORY=FASF, 0,0
SOURLCE=TASE, 30,MILSPC 4SO 1100492 ¢S99 100.E3927e5425.E6452.55100.E5,
25, 1.,E9,-2%.6)
RCZPT=CASE 1 e yMILSPC, MIL]FN
BORT=TOMLO ANT y(TOMTA 4G, 040909264NOW) 450508,0,0,40 1 FLTR2
SOURTE=RF, 30e9y225EF 3399, 0E04 1004 950EIAMIVOICE,S,€3,1),(~50,-1G0)
RCFBT=0F, 304y275€6,39G,9F649~100 ,S0.E3,AMWOICEL5.E3,0),1.E6
PAOT=COMUP (ANT , (COMTA,0,50,0,133,625,M04) 450,40,C,0,0 LFLTR]
SNUPTE=CPF, 3Ce9225EF1333.9E7110049F0eE3JAM(YOITE S E341),(-50,~100)
ORFPT=RF, 30,9225E59330.Eh,=100;50.E3yAM(VITCF,5.,E3402491.€5
OOPT=ADFIN,ANT, (TMANF ,0,0,C+0,1239,NIW),%0+06,0+G,9 v 0
RCFOT=PF, 30 ,9225ER3399,7FFR, ~100,53EIJJAMIVITCE.S.,E3,0)41.€E5
PORY=PWRSP ,HIREy (ANNLL g O1H1 381 ,GNA G NONEZEX) 945490509040 » 0
SOURTrE=POWED,, 30,115,400,y 2y 1yM4518
RCEPT=FNKER, 30,115,400,2,1,44514
POPT=ATNOT HWYE, (MNOLZ,B2H2 482 yGNO L NUNEZNOTEX) 45 C90,G4 000 s C
SOUOFE=RTGNAL, 3Cey20eE39LsEfRPECTOLL 20.E3,1.E-6)10,VLTS,4.E6
POPT=0VCON, HTPE, (ANAL 2, 7WY, A2, AN GGMN GE XY 4 S04,C 430904740
COURCE=CIGNAL 3309 20eE 395, E6PLCTPL{1.E63,.2E-32,10,VLTS, 4, EF
OCEOT=STGNAL 43042072950y RECTPL(1,F392E-3)910,VLTS4FS
FOMMENT=TACEN
ENOY=TACAN,“51810,ADJUST,CNTAY,N0T, ~3,15,175
FIN=30,18.E9,4,3F
FOTBL=80C.E649FR2.66,)1P2C6E6,1130.E6,1213.E6,128C,.EH,413RCFS
PORY=CASE,Cyu
SOUPCE=C8SE, 30,MTLSFC, MILTFT
PCEPT=CASE, 30,MTLSFC,¥IL<FC
PNOY=TACRF JANT S (PAMT AL 40,0982 4374 3N W) 453,043,064 C sFLTR3
AYOF E=RF, 30, 1025.E0: 113CFH,15009572E3,P8NAF(PENTTL43542.5E-6) 9(~50,-830)
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FIGURE 2
DATA INPUT EXAMPLE
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TABLE /4 KEYWORDS
MAXTMUM
NO. OF NO* CARD FORMAT
KEYWORD ENTRIES PARAMITIRS 1IN SECTION DESCRIPTION
E ANT 50/RUN 4 2.3.4.2 Antenna common model
' APER 10/RUN 7 2.3.4.1 Aperture coumon model
BPTS 1/BUNDLE > 8 2.3.6.2 Bundle end points
BSEG 1/RUNDLE >5 2.3.6.3 Bundle segment
BUNDLE 10/RUN 1 2.3.6.1 Bundle header
COMMENT | ~———- - 2.3.2.3 General comment
. EFQ 1/RUN 2z 2 2.3.3.4 Environmental field frequencies
i EODATA 1/RUN 0] 2.3.8 End of data
EQPT 40/RUN 8 2,3.5.2 Equipment header
EXEC 1/RUN >1 2.3.2.1 Execution control
FILTER 20/RUN 4 2.3.4.3 Filter common model
FQTBL 1/EQPT . > 1 2.3.5.3 User frequencies in table
FREQ 1/EQPT 3 2.3.5.3 Frequency table parameters
FUSLGE 1/RUN 6 2.3.3.2 Fuselage
IEFL 1/RUN > 2 2.3.3.4 Internal environmental field
LIST 1/RUN 2 2.3.2.4 List control ;
OEFL 1/RUN 2 2 2.3.3.4 Qutside environmental field :
oUTPUT 1/RUN 21 2.3.2.4 Output control
4 POR1 15/EQPT 21 2.3.5.4 Port data
} REMARK S/RUN 1 2.3.2.2 General remarks
s RCEPT 1/PORT 24 2.3.5.5 Receptor spectrum parameters
SOURCE 1/PORT 2 4 2.3.5.5 Source (emitter) spectrum
parameters
SUBSYS 21 1 2.3.5.1 Subsystem header
SYSTEM 1/RUN 6 2.3.3.1 System and basic run parameters
TITLE 2/RUN 1 2.3.2.2 Run title
WAIVER 50/RUN >9 2.3.7 Waiver analysis data
WGTIP 1/RUN 4 2.3.3.3 Wing tip coerdinates
WIRE 50/BUNDLE > 4 2.3.6.4 Wire data for bundle
WNGRT 1/RUN 4 2.3.3.3 Wing root coordinates
WRTBL 20/RUN 27 2.3.4.4 Wire characteristics table
* NOTE: '">" indicates a minimum number. Otherwise the exact number of
: parameters must be given.

o
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in which the subparameter group counts as one parameter (P4) so that the

total number of parameters is 5. An error results if an incorrect number of
parameters is given. Zero or a valid code must be given for unused parameters
as placeholders. (See Rule 6, Section 2.4.1)

As an example'hse of the input format, consider the keyword type FUSLGE
as defined in Section 2.3.3. Assume the values to be specified are as follows:

Conical nose limit = 165.0
Fuselage radius = 56.5
Core radius = 18.¢
Centroid water line = 25.0
Bottom water line = 12.0

Type of cylinder bottom = FLAT

The resulting IEMCAP input card would contain
FUSLGE = 165, 56.5, 18.8, 25, 12, FLAT

(If not given, the decimal point is assumed to the right of the number.)
Complete rules for the input are given in Section 2.4.

Certain keywcrds, such as FUSLGE, are used only once in a run; and
others, such as ANT, may occur several times. For discussion purposes,
the first is called a single entry keywerd, and the second is called a
multiple entry keyword. Every multiple entry keyword has an 1D associated
with it, either explicitly or implicitly. An ID is explicitly given when it
appears after the equals sign on the card itself. All ID's are explicitly
given except for certain hierarchical data where the ID is implicitly given
by the proceeding card or cards. Certain keyword cards, such as the equip-
ment cards, have both an explicit ID (the equipment ID) and an implicit ID
(the subsystem ID). Some keywords have more than one implicit ID. For
example, a PORT card has two implicit ID's (the equipment ID and the sub-
cystem ID) as well 3s an explicit ID (the port ID). Both types of ID play
an important part in the modification process. In general, data given in
order of the heirarchy have as implicit ID's thcse of the preceding higher
level ID’s.

The card formats associated with all keyword types are described in
the following sections. The general form for each is given along with the
parameters and subparameters fo be supplied. The following convention is
used below in describing them:

CAPITOL LETTERS - user-supplied alphanumeric ID

UNDERLINED CAPITOL LETTERS - one of the specific alphanumeric codes
given

small letters - numeric value

2.3.2 Control and Identification Cards

The EXEC, TITLE, and REMARK cards must precede all other input cards.
0f these, the EXEC card is mandatory for all runs.

24
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. 2.3.2.1 Execution Control Card (EXEC) - This card controls the tasks to be
) performed and the type of data input. It must precede all other input data

ot e R
hyde Tioge S 4.
Sviaiir 5

SO NGl

% cards esxcapt the TITLE and REMARK card. See Section 3.1.1 for guidance in
< specifying this card. If the optional parameters are omicted, the aefault
i code is assumed. The card format is as follows:

EXEC = TASK, JOBSTATUS. CTASK, ©ERR

~ o A FEET
phoEs N}*s-afn-?q, 0!
e —————— o ————— (ORI ——————" W}

TASK -- Analysis task (required)

I8P - Input and Spectrum Prccessing only. Input data is decoded
and checked for errors, and initial spectra are computed and
printed. No working files are wcitten.

SGR ~ Specification Generation Routin: in TART to be used.

CEAR- Comparative EMI Analysis Routiie in TART to be used.

RO b AR A o
¥5 5 "ﬁ £ q»\)._ :;Li"‘"f;‘».::‘l%*ﬁ'ﬁ it i,u
b

Y )

i i

7 f JOBSTATUS - Job status and input description. (Cptional if CTASK is
b, , not given. If omifted NEW is assumed.)

\§ NEW - new job. Data is frowm cards oaly (default)

i OLD - old job. Data is from old 1S¥ or PIF.
! MOD - modification job. M"ata Irom old ISF or PIF is to
!

be modified by cara input.

. CTASK - depends on TASK and JOBSTATUS
;f ! ~ If TASK is ISP and JOBSTATUS is NEW, CTASK is not given.
=
;3 i ~ 1f TASK is ISP and JOBSTATUS is OLD or MOD, CTASK specifies the
k- . type of input file: 4
“% 1SF - input file is an Intrasystem Signature File
3 SU =~ input is special user (from a Processed Input File).
s
R - If TASK is SGR, CTASK is not givem.
4
R ~ If TASK is CEAR, CTASK specifies the subtask:
TO -~ trade—off analysis
WAIVER - waiver amalysis
SURVEY - baseline system EMC survey

[P——

CERR - If given, cancelc the normal error hault after input decode even
thougn che data contains errors. IDIPR will continue into
initial processing in spite of the errors. This is permittad
only if TASK is ISP.

et
TR LT

CE - Cancel error hault.

2.3.2.2 Title and Remark Cards - These two optional cards supply identifica-
tion and additional information on the printed output and the permanent fiics.
Tc give the user control over their printout, they are the only fixed field
cards in the IDIPR input. Fer both types, the keyword must start in colum 1
and the title or remark must start in column 8. Up to two TITLE and five
REMARK cards are permitted.
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TITLE = title data

REMARK = remark
2.3.2.3 Comment Card ~

COMMENT = comment

The comment card Is an optional card that allows the user to insert com-
ments into the data. It will be printed in the list of input data only and
will not be saved for the report. Comments desired to appear on the report

and ISF file should be inserted through the REMARKS card. Any number of com-
ment cards may be inserted anywhere in the data.

2.3.2.4 Cutput Control Cards -~ The following optional cards give output
options. If not given, the default ccde is assumed.

List Card -
LIST = NISF, OISF
NISF

NONEW - Do not print report of new ISF.

NEW - Print a report of the new ISF (default).
QISF
OLD - Print a report of the old ISF before modjfication.

The LIST card is optional. 1If no LIST card is present, the new ISF
report will be listed and the old ISF report will not be. The input data
cards are always listed.

Qutput Card -

OUTPUT = ISFILE, SPOUT, ISDBUG

ISFILE
NOISF - Do not create a new ISF (default)

iSF - Create a new ISF
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SPOUT

Sp - Supplementz! printout from TART transfer models is desired.

NO ~ None desired.

NOTE: Th:is specification is cverridden in TART. (See Section 2.4.9.)
Use as placeholder when using the ISDBUG option.

ISDBUG

1S ~ IDIPk special debug. This will cause flags, data and messages
to be printed. Its purpcse is strictly debug; the data is
unformatted znd is generally meaningful only by following
a source listing of IDIPR.

S

Y

g

QUTPUT is an opticnal card. Unless included, a new ISF will be ¢reated
for the run. For SGR and CEAR runs, a new ISF will be generated regardless
of the specification on the OUTPUT card as the ISF supplies the system data

to TART.

2.3.3 System Data

This data defines the physical system and specifies basic analysic naram-
eters spplying to the entire system. For groumd stations, a coordinate sys~

} rem is uced with the origin at a specified reference point. All antenna
) lecations, box locations, wire routing points, etc., are given in X, Y, Z co-
s ordinates relative to this point. Aircraft and spacecraft coordinates are in

the butt line (bl), water line (wl), and fusel.ge station (fs) system common-
ly used for aerospace vehicles. As illustrated in Figure 3, butt line is the
horizontal distance tc the right (positive) or left (negative) from the
vehicle centeriine, water line is the vertical distance from the vehicle
tottom, and fuselage stvation is the lengthwise distance from the nose (posi-
tive toward the tail). The origin cf this coordinate system may vary from
vehicle to vehicle. 1In all cases, coordinates are given of the center of the
box, antenna, aparture, etc. being located.

2.3.3.1 System and Basic Analysis Parameter Card -

SYSTEM = TYPE, long., lat,, alt., asm, empl
1. TYPE = AIR - Aircraft model (conical nosed cylinder with wings).

Ground, {sigma, eper) - Ground station. Antennas are over a
finitely conducting ground plane as defined by the subparam-
eters:

AR L RO

TR

sigma - conouctivity relative to copper
epsr - permittivity relative to free space

5% .ij - SPACE - Spacecraft modet (same as aircrafl but without wings).
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2. longitude Reference point coordinates degrees
for ground stations. All
3. latitude other systems must specify degrees
C's as a placeholder.
4, altitude feet
5. asm - adjustment safety margin for SGR. Spectra are dB
adjusted so that EMI margins are less than or
equal to asm.
6. empl - EMI margir print limit. Cases in which the dB

maximum EMI margin exceeds empl are printed
in the TART output.

NOTE: asm and empl can be overridden in TART. See Section 2.3.9.

2.3.3.2 luselage Model Parameter Card - This card is supplied only if

TYPE = AIR or SPACE on the SYSTEM card. It defines the fuselage parameters
used for antenna propagation calculations for which a flat or round bottomed
cylindrical model is used to approximate the vehicle shape. A visualization
of the flat bottomed model fitted to an F-4 aircraft is shown in Figure 3.
The model is divided into fixed and variable radius regions with the dividing
point at fs,, as shown. If one or both antennas are in the fixed cylinder
region, cylindrical spirals are used to compute antenna separation and fuse-
lage shading. If both antennas are in the variable radius region, separation
is calculated by a conical spiral fitted batween the locations of the two
antennas. The cone will vary depending on the radii of the two antennas.

The card format follows:

= h]
FUSLGE fsn, Pes pc, ch, w"BOT’ MDL

1. fsn - FS of variable radius region limit, as discussed inches
above.
2. P - Fuselage radius (radius of fixed cylinder). A inches

10 percent variation from c¢ is included in the
mathematical model to allow for contours in the
vehicle shape. That is, if the radius from the
centroid to a given antenna is within 10 percent
of pg, it is considered on the fuselage. For
aircraft, the default value using the wing rcot is
computed if this parameter specified as zero. It
must not be zero for spacecraft.

3. o - Core Radius. To prevent inaccuracies resulting inches
from very small radii in computing fuselage

shading, a cylindrical core is defined. Antennas

within this core are zssumed at the centroid with

no fuselage shading coemputed to them. If speci-

fied as zero, a default value of 1/3 of the fuse-

lage radius is used.
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2.3.3.3

2.3.3.4
defining

wlC - Water line of the cylinder centroid. inches

wlBOT - Water line of bottom when flat-bottomed cylinder inches
is used

MCL - Cylindrical model

ROUND - round bottcmed cylinder
FLAT - flat bottomed cylinder

Wingroot and Wingtip - Supplied only if TYPE = AIR. See Figure 4.

WNGRT ~ bl, wl, fsf, fsa

WGTIP = bl, wl, fsf, fsa
bl burt line of root/tip inches
wl water line of root/tip inches
fsf fuselage station of forward edge of root/tip inches
fsa fuselage station of aft edge of root/tip inches

Environmental Electromagnetic Fields - These are optional inputs
levels of the ambient fields both outside and inside the system.

Wire segments exposed by apertures in the system structure and antennas are

presumed
which do

exposed to the external fields. Equipment cases and wire segments
not run by apertures are exposed to the internal fields. The fields

are specified by giving the levels at up to 90 sample frequencies. The pro-

gram log~linearly interpolates between these levels.

The EFQ statement estab-

lishes the frequencies, while the OEFL amd IEFL give the levels at these fre-

quencies.
EFQ must
EFQ. If

40 dB less than the external field.

Either OEFL, IEFL, or both mayv be present; but if either is present,

be. The same number of levels must be -pecified as frequencies in
the external field only is spacified, the internal field defaults to
If the internal fieid only is specified,

the external field defaults to 40 dB greater than the internal field. If
neither is specified, external and interral fields are presumed zero.

EFQ = fl’ f2, f3, ‘e fn

IEFL = eil’ eiZ’ ei3, e ein

OEFL = ey1° gz° e03, .o eon
EFQ - frequencies Rz
IEFL - internal field levels dB V/m
OEFL - outside field levels dB V/m
n - number of sample points

(1 <n < 90)
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2.3.4 Common Model Parameters

This data specifizs parameters for apertures, antennas, filters, and
wire characteristics used throughout the system. Basic parameters are given
for each type of aperture, anteuna, filter, and wire used in the system, as
well as a unique ID. These ID's are referenced in the subsystem and wire
bundle data as many times as desired. These are multiple entry keywords as
discussed in Section 2.3.1.

2.3.4,1 Apertures - These are dielectric apertures which expose wire bundle
segments to external electromagnetic energy from antennas and envirommental
fields. For segments which are expcsed over their entire length, the aper-
ture length should be greater than or equal to the segment leng:n. Field-to-
wire coupling will be computed only for aperture-exposed wires.

APER = APID, wl, bl, fs, width, length, WGLOC

1. AP1D = aperture identification ALPHA 1D
2. bl = butt line for aircraft or spacczraft inches
=X for ground inches
3. vy = water line for aircraft or spacecraft inches
=y for ground iaches
4, fs = fuselage station for aircraft or spacecraft inches
=z for ground inches
5. width = width of aperture inches
6. length = length of aperture inches
7. WGLOC = wing location ALPHA code
NOW = not on wing or system is not aircraft
BGT = oan or suspended from wing bottom
TOP = top of wing

FWDEDG = forward edge of wing
AFTEDG = aft edge of wing
TIP = tip of wing

2.3.4.2 Antenna Data - Main beam and side lobe limit angles are defined in
the spherical angles commonly used for antennas, as illustrated in Figure 5.
Elevation angle € is the vertical depression down from the y-axis, and azimuth
angle ¢ is determined clockwise from the negative z-axis. The location and
main beam orientation is specified in the port data referencing AID. The
subparameters required depend on the MODEL code.

ANT = AID, MODEL. POLAR, (spy, $P,, ..)
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1. AID identification ALPHA ID i’
2, VYODEL code  DESCRIPTION SUBPARAMETERS (SRL} 8Py sees)
DIPOLE dipole 2
WHIP whip L
SLOT slot L
LOOP loop d

P
ARDSH parabolic dish d, GmB’ SB, ¢B, GmsL’ ¢sl’ GBl

LGPER log periodic d, ¢ 8

G
B’ ¢B’ GmsL‘ d;sl’ Bl

HORN horn d, GmB’ eB’ ¢B’ GmsL' ¢sl’ GBl

PSDAR phasad s.ray d, G 6

B’ d>B’ GmsL’ ¢sl’ GBl

SPIRAL spiral d, GmB’ GB’ ¢B’ GmsL’ ¢$1. GBl

Definition of subparameters

2 = antenna length inches

d = large_t antenna dimension inches

mB maxirum gain dB

BB = 3-dB vertical half-beamwidth degrees

¢E = 3-dB azimuthal half-beamwidth degraes

GmsL = major side-lobe gain dB

¢sl* = side lobe angle from ¢, to
180 degrees

GBl* = back lobe gain dB

*NOTE: Set equal to zero if not used.
3. POLAR = polarization ALPHA code
HZ - horizontal

VE - vertical
CI - circular
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2.3.4.3 Filter Data - These are filters connected between a port and its
gource or load. It is referenced in the port data.

PRS-

FILTER = FID, TYPE, (no. stages/), (sp], 5P, cee)
order

1. FID - filter identification ALPHA ID

2. TYPE - type of filter

TYPE DESCRIPTION SUBPARAMETERS

SGTUN single tuned stage fos B, v, isol
TRCOUP transformer coupled stage f09 r, isol, Q, m
BUTTER  Butterworth tuned fys B, v, isol
LOWPAS low pass fu, Y, iscl

HIPAS high pass f., v, isol

BPASS band pass fo, fu, v, isol
BRJCT band reject fo, fy, Y, is0l

3. No. Stages - number of stages if TYPE = SGTUN, TRCOUP, BUITER

OrSZr - order if TYPE = LOWPAS, HIPAS, BPASS, BFJLT

4, Subparameters

fo tuned frequency MHz ‘
B bandwidth MHz ‘
Y insertion loss dB

isol max isolatiom dB

Q circuit Q nondimension

m circuit coupling factor nondimension

fu upper break point MHz

fl lower break point MHz
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2.3.4.4 Wire Characteristics Table ~ These cards define a table of general
wire characteristics which are referenced for specific wires in the wire

bundle data. There ave three input forms:

for unshielded wires -

WRTBL = WIDID, UN, n_,, d_, O_, t,, €

wt? ¢ i

for single shielded wires -

WRTBL = WIDID, SH, n dc’ oc, ti, €, d tj’ c

sl? tsl’

wt?
for ¢nuble shielded wires -
WRTBL = WIDID, DS, L dc, 0. ti’ €, dsl’ tsl’ tj’ c
1. WIDID Wire Type Designation ID
2. UN/SH/DS Shield Code
SH shielded
UN unshielded
DS double shield
3. no. number of wire palrs twisted
4, dc conductor diameter
5. O conductor conductivity
6. ti insulation thickness
7. ¢ insulation dielectric constant
8. ds1 shield internal diameter
(inner shield if DS)
9. tsl shield thickness

(inner shield if DS)

10. . shield jacket cthickness
J (inner shield if DS)
1.. C, shield-to-conductor
e capacitance (to inner shield if DS)
12. d32 outer shield internal diameter
13. ts2 outer shield thickness

36
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cSs

dsZ’ tsZ

ALFHA ID

cs’

ALPHA code

integer

mils
rel/copper
mils

rel/free space

mils

mils

mils

pF/ft

mils
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2.3.5 Subeystem Data

This data gives specific parameters down to the port source and

receptor level. The cards must be given

system, equipment, port, source/receptor.

2.3.5.1 Subsystem card -

2.3.5.2

4.

5.

SUBSYS = SSID

= order of the heirarchy: sub-~

SSID Subsystem identification ALPHA 1D
Equipment -
EQPT = EID, SPEC, FIXADJ, COMP, CLASS, bl, wl, fs
EID identification ALPHA 1D
SPEC EMC spec to be used as base ALPHA code
M461A MIL-STD-461A
M6181D MIL-I-6181D
FIXADJ fixed or adjustable EMC limit ALPHA code
FIX fixed EMC limit
ADJUST adjustable EMC limit

NOTE: If ADJUST is used, the nonrequired spectra are

adjustable by SGR to the limit defined oun the
source or RCPT card. If FIX Is used, cl &

spectra are not to be adjusted.
the case for existing equipment for which the
EMI specification limits are already defiucd.

COoMP compartment ID

NOTE: This defines an RF tight compartment in which
the box is located. Cazse to case coupling
will be computied only for boxes with the same

compartment ID.

CLASS security classification
NOTCLS not classified, unclassified
CONF confidential
SECRET secret
TOPSEC top secret

37
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6. bl = but: line (aircraft, spacecraft} or inches
x coordirate (ground station) of center of
box location

7. wl = water line (aircraft, spacecraft) or inches
y coordinate (ground sta:ion) of center of
box location

8. f£s = fuselage station (aircraft, space- inches

craft or
z cocrdinate (ground station) of center of
box location

2.3.5.3 Spectrum Sample Frequency Table Data - These cards define the tslile
of sample frequencies applicable for all port spectrs wiibia » given zjuip-
ment. That is, the port spectra will be stored as maximum emission ard
minimum susceptibility levels occurring in the interval half way between
each sample frequency and its upper and lower neighboring frequencies, (See
Volume I of this manual for a complete discussion cf this.) There are two
cards used to define the frequency table. Either or both may be given.

The FREQ card gives basic parameters:

FREQ = £, fh’ nfo, nfmax

£q lowest frequency to be considered Hz
(default = 30 Hz)

fh highest frequency to be considered Hz
(default = 18 GHz)
ng number of frequencies per octave
o (default = 3)
n maximum number of frequencies in
fmax

spectra (up to 90 and greater than
number in FQTBL if given -~
default = 90)

Use of this card alone causes a table of up to ngpax geometrically spaced fre-
quencies to bte generated from fy, to f with nf frequencies per octave. A
nonfatal error will result if more than ripax Cfrequencies are required to
cover the specified frequency range, and the program will use the first n
frequencies genevated. If the FREQ card is omitted, the default values
are assumed.

Rfmax

Parameters f; and f,, define the general frequency range. The specific
frequency range is defined by the program for each port depending on the SR
code on the SOURCE or RCEPT card.
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The FQIBL card allows specific frequencies to be included in tha table:

ren-

FQTBL = f., f £

p fg0 oee £
9r e user specified frequencies
(1 <n f-nfmax)

£f., £

l’

Use of this card causes a table of mnfpux - n geometrically spaced frequencies
to be generated from f, to fp (nfo is ignored). The n user frequencies are
then inserted in the table at the appropriate places.

2.3.5.4 Port Data - These cards give the connection, filter, termination
impedance, and initial nonrequired spectrum displacement data. The first
pert in each equipment must be the equipment case (i.e. leakage through the
case). The form for the case is:

PORT = CASE, sdfs, sdfr (a case mvst be both a source and a receptor)

All other ports follow, and are analyzed in the order given. The format for
tiese PORT cards is:

PORT = PID, CONN. CODE, (spl, SPys I IR Tgs Cgs 22, sdfs, sdfr, FID

1. PID port identification ALPHA ID
PID user supplied port ID
CASE the equipment case is specified

as a port with CASE as the ID;
user will supply spectrum

2. CONN. CODE connection code ALPHA code
ANT antenna
WIRE wire

3. 1If CONN. CODE = WIRE, the subparameters are:

(BID, WID, PTID, RETURN, SH. TERM, APEXP)

BID bundle ID (See 2.3.6.1) ALPHA ID
WID wire ID (See 2.3.6.4) ALPHA ID
PTID point ID (See 2.3.6.2) ALPHA ID

NOTE: All IN's must match ID's in bundle data.

RETURN retarn path of signal ALPHA code
UNBAL unbalanced (wire return, unbalanced circuit)
BAL balanced (wire return, balanced circuit)
SHD own shield
GND ground
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NOTE: No abbreviation of first twc characters is
permitted on the REFWIRE alpha codes.

SH. TERM shield termination ALPHA code
NONE blank
OPN open }
GND ground single shield
00 open open
0G open ground } double shield
GO ground open (inner shield first)
GG ground ground ’
APEXP aperture exposed wire ALPHA code
NOTEX not exposed
EX exposed

If CONN. CODE = ANTENNA, the subparameters are:

(AID, 0, ¢_, c,» €, WGLOC)

€1’ 3

AID antenna ID (Must match one table ID.
Cee 2.3.4.2)

e main beam peak coordinates, degrees
vertical "look" angle

¢0 main beam peak coordinates, degrees
azimuthal "look" angle
¢y butt line for aircraft or inches
spacecraft of antenna location
x ~ coordinate for Ground
¢y water line for aircraft or inches
spacecraft of antenna location
y ~ coordinate for Grouw.u!
g | fuselage station for aircraft or inches
| spacecraft of antenna leocation
2z ~ coordinate for Ground
WGLOC wing location ATLPHA cocde
NOW not on wing (use also if system is
spacecraft or ground)
BOT on or suspenied from wing bottom




B S

TOP top of wing

FWDEDG forward edge of wing

AFTEDG aft edge of wing

TIP tip of wing

r£ termination resistance¥* Ohms

<, texmination capacitancex Farads
2 termination inductance* henries

*NOTE: See Figure € for impedance configuration. At least one
parameter (ry, Cgy OY 22) must be nonzero.

7. % zdfs initial spectrum displacement dB
factor for source (0 if not source
port). Added to spectrum level.

8. sdfr initciz) spectrum displacement dB
factor for receptor (0 if not recep-
tor port). Subtracted from spectrum
level.

§. FIC filter identificacicn (Must match ALPHA ID
an ID of a filter given in the
filter table. See Section 2.3.4.3)

2.3.5.5 Source and Receptor Data - These cards, which follow the PORT card,
d:fine the type, adjustment limit, and spectrum parameters. A port is
designated as a source, a receptor, or both depending whether the SOURCE,
RCEPT, or both cards are present. (At “.east n~ne of them must be present.)
If both are present, they can be in either order. The general format of
these cards is

SOURCE = SR, DPys Phs oo

RCEPT = SR, Pys Pys +--

SR source/receptor type code ALPHA code
RF radio frequency

POWER AC & DC power leads

SIGNAL signal

CNTROL control

EED electro-explosive device

CASE equipment case

pl, pz,... parameters and subparameters on SR

as described below
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3 a§ The SR codes must be the same on the SOURCE and RCEPT cards for the same
t .
é por ?
The specific format for these cards varies with the SR code. Each of
3 these formats is discussed below.
'2? 2,3.5.5.1 Radio Frequency -
258
52 SOURCE = RF, adjlim, fz, fh’ p, bwec, MODSIG, (spl, SPZ’ see)s
3
3
5 (h2’ h3, ced)
“; RCEPT = RF, adjlim, fz, fh’ s, bwe, MODSIG, (spl, SPZ’ cee), fif
H E 1. RF Radio frequency SR code ALPHA code
z' 2. adjlim Adjustment limit displacement from dB
g% the initial spectrum level.
4 (SGR can adjust the spectrum this
& numher of d3 from its initial ampli-
-2 tude. Must be positive.)
§: 3. £ *
> L lowest carrier frequency Hz
4
S 4. £ highest carrier frequency * Hz
% y
b i
¥ ’ 5. p maximum output power (source) watts
6. s minimum sensitivity (receptor) dBm
7. bwe bandwidth of channel (6 dB width) Hz
8. MODSIG modulation/signal code ALPHA code
(see below)
9. (sP,,SP,;+..) subparameters depending on MODSIC
1°°F2 SP0Do1%
: (see below)
10. (h,, h3, .»+) harmonic displacement level dB
- relative to fundamental for the
Znd, 3rd, ... up to 10th. Specify
4s many as necessary up to highest
significant.
£, = £. 1f non-tunable.
2 n
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11. fif intermediate Trequeucy; negative Hz
’ if below tuned frequency, positive
if above tuned frequency

The required frequency range of an RF port is set from f, to fi plus or
minus half of bwc except where the modulation spectrum is user-specified. In
this case the required range includes the user frequencies.

If MODSIG is CW, there are no subparameters and the first parenthesis
are omitted. For sources, follow CW by harmonics:

SOURCE = RF, adjlim, fg, £, p, bwe, CW, (hy, hy, ...)

RCEPT

n

RF. adjlim, £y, fh’ s, bwc, CW, fif
If the harmonics are not specified, 2 zero must signify the omission:
SOURCE = RF, adjlim, fg, fh’ p, bwc, MODSIG, (spl, sz)’ (0)

The MODSIG codes and required subparameters for each are as follows:

MODSIG Description Subparame‘ers

CW continuous wave none (see above)

PDM pulse duratior modulation ry

NRZPCM NRZ pulse ccde modulation 2

BPPCM biphase pulse code Iy, em
modulation

PPM pulse position modulation rs t

TELEG conventional telegraph wpm, ftone

FSK frequency-shift keying Tys diff

PAMFM pulse amplitude modulation df

RADAR radar (pulsed RF) PTYPE, other subparameters

as follows:

RECTPL, Ty t
TPZD, 1y, t, t
cosqQp, r,, t
GAUSS, rp, t
CHIRF, rp, t, tr, tf, per

t
r’ °f

AM amplitude modulation SIG, b, em
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£ ) DSBSC double side bana sup- SIG, b
A pressed carcier
-
L;: LSSB single side band, lower SIG, b
:f USSB single side band, upper SIG, b
é ™ frequency modulation SIG, b, df
24 LOLKG local oscillator leakage lo ., lo
e nb bb
e from receivers
. SPECT user supplied modulation fl, 81> f2, Bos tevs fn’ g
4 spectrum (2 <n < 10)
o
*5 Where the subparameters are defined as follows:
A
; , Subparameter Description Units
3 !
& | r, bit rate or pulse repetition bits/sec
ks
b {
72 t pulse width sec
b wpm words per minute
f? ¢ ftone tone frequency (zero if no tone) Hz
k. diff difference between upper and Hz
¥ lower oscillator frequencies
B df maximum f£requency deviation from Hz
3 carrier
b PTYPE pulse type ALPHA CODE
3 RECTPL rectangular
i TPZD trape- oid
Vf : COSQD cosine squared
S
%
. GAUSS Gauss
3
E CHIRP chirp
1 t pulse width sec
t, rise time sec
te fall time sec

BT AT
;
}
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2 Subparameter Description Units
2
; pecr pulse compression ratio (neg. if none
ii frequency deviation iz negative)
4 SIG signal type code ALPHA code
b2 VOICE voice
A
. CVOICE clipped voice
NONVCE telegraphy digital
B
; em modulation index if AM
f b if non voice, bandwidth (6 dB) Hz
lopb initial narrowband local dBm
' oscillator leakage
A lo initial bvoadband local dBm/MHz
2 bb :
3 oscillator leakage
B f.,f. 5...,f User modulation frequencies (relative Hz
3 1 2 n
5 to carrier freq)
% 8,88, User modulation spectrum levels dBm/MHz
3 - where 2 < n < 10 (Receptor Spectra
3 are input in dBm)
i User~supplied modulation spectrum frequencies are relative to the
q carrier. That is, negative frequencies are below the carrier, and positive
A are above. The user spectrum is quantized to the equipnent frequency table
A using the maximum in the interval for emitters and minimum for receptors as
ig with any other spectrua. This allows changing the table without having tc
- 43 change the port data.
A
'f‘ 2.3.5.5.2 Power Lines -
o
‘} SOURCE = POWER, adjlim, v, f, nh, nphase, RS, (spl, eee)
RCEPT = POWER, adjlim, v, f, nh, nphase, RS, (sp, -..)
1. POWER SR code for power line ALPHA code
é 2. adjlim adjustment limit displacement from dB
2] the initial spectrum level
3. v voltage (RMS) of line volts
4, f frequency (0 if DC) Hz
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5. =nh
6. nphase

7. RS code

M461A
M6181D
M70¢4A
SPECT

8. Param-
etars

where
fl’ f2, .ee

gl’ g2’ A

highest harmonic
number of phases
Ripple or noise spectrum code
(This overrides the SPEC parameter
on the EQPT card.)

MIL-STD-461A

MIL-I-6181D

MIL-STD-704A

user supplied ripple spectrum
Supply only if RS = SPECT, omit

for all others.

(fl’ 81: fz’ 82s seay f, gn) where

n
2<n<10
user-supplied spectrum frequencies Hz
user-supplied spectrum amplitudes dBW/Hz

The required frequency range for power lines includes only the power

frequency.

2.3.5.5.3 Signal and Control Lines ~

SOQURCE

RCEPT

IF MODSIG = VOICE

SOURCE
1. SC code
SIGNAL
CNTROL
2, adjlim
3. iz
4, fh

SC, adjlim, Sy f

SC, adjlim, f f

h> MODSIG, (sp;, sp,, .--), a, UNIT, bw

g0 fpo MODSIG, (spl, SPy» ««.),; a, UNIT, bw

or CVOICE, omit the subparameter group, for example:

= SC, adjlim, fg, fh’ Cv, a, UNIT, bw
ALPHA code
signal line
control line
spectrun adjustment limi: displace- dB
ment from initial spectrum level
lowest required frequency Hz
highest requirad frequercy Hz
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l

! 'S. MODSIG
MODSIG
PDM

NRZPCM

BPPCM

PPM

TELEG
PAaM
ESPIKE
RECI 2L
TPZD
TRIANG
SAWTH
DMPSIN
VOICE
CVOICE

SPECT

vhere

ftone

em

< M b !,l ok TN " i J < ey )
B e L L Lt U DX S VR mex $@ ;’f*’,;\,
Sl

modulation/signal cocdz
Descripticn
pulse duration

nonreturn to zero pulse
code modulation

biphase pulse code

pulse position
modulation

Morse telegrphy

pulse amplitude modulation
exponential decay spike
rectangular

trapezoidal pulse t.ain
triangular

sawtooth

damped sinusoid

voice

clipped voice

user supplied spectrum
(2 <n < 10)

pulse duration (10-90% of
max. amplitude for ESPIKE)

pulse repetition rate
rise time

words petr minute

tone frequency (0 if no tone)

modulation index
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Subparameters
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Hz

sec

Hz

none
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. 4 b f osclllatory frequency of Hz
= : r : :
S l% damped sinusoid
fI decay frequency of damped Hz
sinusoid
fi Jser supplied spectrum frequencies Hz
- user supplied spectrum levels
(see UNIT)
6. a amplitude in units given volts
by UNIT (O if MODSIG = SPECT) or amps
g 7. UNIT unit code for a and 84 ALPHA code
3 VLTS Volts (dRuV/MHz if MODSIG = SPECT)
R AMPS Amps (dBuA/MHz if MODSIG = SPECT)
8. bw bandwidth of information Hz

2.3.5.5.4 Electry-explosive device -

RCEPT = EED, adjlim, P_., L o (£, £, %55 -02)

Agf , 1. EED Electro-explosive device ALPHA code
@. i; 2. adjlim adjustment limit

]

3

‘}f 3. Pnf maximum power for no fire watts

23 4. inf maximum current for no fire amps

:: 5. function

gf fi = frequency (maximum of 10 frequencies)

£ r, = rcal part of complex impedance at fi

E X, = imaginary part of complex impedance™at fi

S '

ﬁ [ The.e is no required frequency range for EED's. The entire spectrum
32 is adjustable by SGR. Also, a SOURCE card cannct be specified for an EED.

2.3.5.5.5 Equipment Case Leakage

RTINS Al

SQURCE = CASE, adjlim, NBSPEC, BBSPEC

RCEPT = CASE, adjlim, NBSPEC, BBSPEC

1. CASE code word deaoting equipment case ALPHA code
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2. adjlim spectrum adjustment limit displace-
ment from initial spectrum level
3. NBSPEC narrowbaund specification
spectrum
MILSPEC SPEC given in EQPT card
SPECT, (f1, &» £, 895 +++ £, )

user supplied spectra

fi - frequency

i -

85 level
J 2<n<10
! 4, BBSPEC broadband specification spectrum
’ MILSPEC same as above

SPECT, (fy. 8)» f,5 89» -+ £, 8]
same as above

fi - frequency

gy - level

2 <n <10

the entire spectrum is adjustable by SGR.

2.3.6 Wire Bundle Data

These cards follow the subsystem data.

2.3.4.1 Bundle Card -

BUNDLE = ID

ID - bundle ID

2.3.6.2 Bundle Poin:s and Coordinates -

BPTS = PTl’ X5 Yps zl, PTZ’ Xps Yos 22, N PTn’ X,

50

There is no required frequency range for equipment cases.

]

dB

ALPHA code

Hz
dBuV/meter
at 1 meter

from box

ALPHA code

Hz
dBuV/meter/MHz
at 1 meter

from box

That 1is,

Like the subsystem data, the
cards must be in order of the bundle, point, segment, and wire hierarchy.

ALPHA ID
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ID of Point 1

x coordinate of point in ground, inches
butt line in aircraft or snacecraft

y coordinate of point in ground, inches
waterline in aircraft or spacecraft

- 2z coordinate of point in ground, inches
fuselage station in aircraft or
spacecraft
n <11

Only one card with BPTS on it is permitted per bundle. Continuation
cards (terminate continued card with comma) must be used if data will not
fit on one card.

2.3.6.3 Bundle Segment -

BSiG = PTIDl, PTIDZ ll, hl’ compt.l, APID, ...
PTIDl - point ID ALPHA 1D
PTID2 - point ID ALPHA ID
21 - length of segment inches
hl - average height above ground inches
compt. - compartment ID through which segment ,/KLPHA ID
1 . y
runs (see EQPT card) )
APID - aperture ID if aperture exposed. 4 ALPHA ID

I1f not exposed, 0. Must match ID
on one APER card (Section 2.3.4.1)

Only one card with BESEG on it is permitted per bundle. Use continua-
tion cards, as with the BPTS card, if data for all segments will not fit on
one card. Only one compartment may be specified per segment. If a segment
runs through more than one compartment, break into smaller segments.

2.3.6.4 Wire -

WIRE = WID, WIDID, PTIDl, PTIDZ, PTIDB, ose
WID wite ID (Referencec on PIRT card) ALPHA ID
WTDID type ID in Wire Characteristics table. ALPHA ID

Must match an ID given on one WRTBL
card at system level (Section 2.3.4.4)

PTID; Point ID ALPHA ID
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2.3.7 Waiver Analysis Spectrum Shift Data

These are specified if, on the EXEC card, TASK = CEAR and CTASK =
WAIVER., These cards specify portions of the emission, susceptibiliiy, or
both spectra which are to be shifted by the amount specified. The resulting
intevference is compared to that on the baseline run. The shifts are
tewporary and do not affect the permanent file data.

Any number of cards are allowed referencing the same port. This
allows multiple shifts of a given spectrum. Overlapping ranges are ailowed
and are cumulative. (See Section 3.1.5)

If either the source or receptor spectrum displacement is not given,
the omission must be shown by zero placeholders. The cards may bc placed
in any order, and up to 50 cards may be used in one run.

The format is:

WA = SID, EID, PID, fsl, fsz, ds, frl, fr2, dr
where
SID = subsystem ID
EID = equipmer. ID
PID = port ID
fs; = low frequency of source shift range Hz
fso = high frequency of source shift range Hz
ds = displacement for source spectra dB
fr; = low frequency of receptor shift range Hz
fr) = high frequency of receptor shift range Hz
dr = displacement for receptor spectra dB

2.3.8 End of Data
EODATA
This card inlicates the end of all IDIPR input data.

2.3.9 TART Inpui Cards

As previousiy discussed, the input data for TART consists primarily
of the work files generated by IDIPR. In addition to these work files, TART
requires the user input card described below.

2.3.9.1 TART Control Card - Only TASK is required. The rest is optional

TART = TASK, AI, SP
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Task code (required) must agree with
TASK and CTASK on IDIPR EXEC card as follows:

IDIPR CTASK

TO
WATVER
SURVEY

Code for additional input card (optional)

Additional input card follows TART card

No additional input (default)

Code for supplemental printout from transfer models

Supplemental printout desired
No supplemental printou. desired (default)

Debug outcut.

Gives additional outputs for

2.3.9.2 Additionmal Input Card ~ This card is supplied if AI code = AI on

TART card. If used, it overrides the asm and empl parameters on the SYSTEM
card. It is a fixed field card, and both parameters must be right-justified

y "1. TASK
v
!
; IDIPR TASK
SGR SGR
TO CEAR
WAIVER CEAR
SURVEY CEAR
2. AT
Al
NOAZ
3. P
Sp
NOSP
DB
debugeing.
, in their fields.
5‘ Columns Parameter
1-10 empl
11-20 asm
%

Description

EMI margin printout limit
SGR adjustment safety margin
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2.4 TINPUT DATA KRULES

The following rules apply to the IDIPR input data.

2.4.1 General Rules

1.

All cards (except EODATA) must have a keywora, an optional I3F
modify code, and an equals sign, followed by the parameters
associated with the keyword. There are no column specifications.
Paiameters can be continued onto following cards by specifying
the last non-blank character as a comma. Blanks are ignored and
may be inserted between parameters for clarity, if desired.
Parametecs cannot have imbedded blanks.

Only those keywords specified in 2.3 are valid.

All parameters denoted as ALPHA CODES have a list of valid options
to be selected by the user. Only these options will be recoganized.

All keywords and alpha code words may be abbreviated by the first
two letters or given in full (except for the REFWIRE codes on the
PORT card).

Parameters and subparameter groups must be separated by commas.

The c¢xact number of parameters associated with a keyword must be
given except for contrcl cards (EXEC, LIST, OUTPUT) and in chose
instances where alternate ways are givern. If a parameter is not
used or is inapplicuble, a placeholder, such as 0 must be given to
show the omission. This holds even when the parameter is the last
one. The number of parameters given on each card is checked, and
if the correct number is not given for the keyword, it is flagged
as an err~r. On control cards, the position of a parameter must be
preserved with placeholders; but i def.wlt options for parameters
at the end are to be used, they may be onitted. For example, on an
EXEC card, EXEC = ISP, NEW is sufficient. (The third parameter
defaults to ISF.) If, however, CE (cancel error stop) is desired,
the third paramecter must be explicitly given to keep the position
of CE; i.e., EXEC = ISP, NEW, ISF, CE.

Subparameters aic enclosed in parenthzses. There is either a
variable cc fixed number of these depending upon the particular
ncae 1@ the number is fixed, the uxact number must be given.

Fer example, on the SOURCE = CuTRL card, MODSIG determines the
subparametsr specifications. If MODSIG is PDM, there is one and
ornly one subparameter, ry. If MODSIG is equal to SPECT, a varizble
rumber of euvhparancters iz given (up to 10 frequencies and 10
amplit..t s,
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2.4.2 Alphanumeric ID's

All narameters denoted as ALPYA ID are user supplied alphauumeric
identificaczions (iD). Tke following conventions apply to ID's:

1. Ar ID 13 composed of 1 to 5 alphabetic letters and digits.,
(More than 5 results in a syntax error.)

2. The first character of the ID must be alphatetiec.

3. No special characters may be used in an ID.

4. 1In general, the ID should be unique for that keyword typz. Some
exceptions to this are permizted. For example, only pert :D's

within an equipment need to be unique, and each new equipment
must bave the first port ID specified as CASE.

2.4,2 Numeric Parameter Fcimats

All psraveters not specified as ALPHA ID or ALPHA CODE are supplied
as numei.c values. The follcwing conventions are used for numeric values:

1. uvhzrs with no fractional parts may be given with or without the
. imal point. If omitted, the decimal is assumed to the right
+{ the digits. For example, 243 is read as 243.0.

2. Floating point numbers may be expressed in exponential form, such
as .nEt+s, n.nE+s where n is the base and s is the exponent to the
base 10. The plus sign may be omitted if s is positive (3.El, 3E12,
31.4E-01, .314E+1 are all valid). 1If the decimai is omitted, it
is assumed to be just before the "E". Thus, 3E12 is 3.x lOlé.

3. Double precisica values are not allowed.

4., There is nc complex value input except where specifically expressed.
In such cases, the real and imaginary values are given as two
parameters; for example, for a RCEPT = EED (electro-explosive
device), tae funcizon is given as a complex number specified as
2 parameters; e.g., RC = EED, 30, 1, 1, (30, 1, O, 1.E1l0, 1, 0).

2.4.4 Order of IDIPR Inpuf Cards

The order of the innut data is shown in Figure 7. The following rules
apply:

1. Th. EXEC card can be preceded only by the TITLE and REMARK
cards.
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ORDER OF IDIPR DATA
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The execute and identification cards should be followed by the
input/output control cards (LIST and OUTPUT). There is no
specified order to these cards.

The data is divided into three groups, and these groups must be
given in the following orxder:

A. System data
B. Subsystem data
C. Bundle data

The data cards belonging to group (A), system data (SYSTEM,
ANTENNA, FILTER, etc.), can be in any order.

In group (B), the data must be given in hierarchical order as
follows:

a, Subsystem

k. Equipment

. Frequency

d. Port

e.,f. Source and/or ceceptor (either order)

d-f cards repeat for a maxiwum of 15 ports; b-f repea: for a
maximum of 40 equipments; a is inserted where applicable.

For new jobs {no old ISF), the first port of an equipment must
be the equivment case. Its source or recepter cards must be
given also.

At least one subsystem card must be ziven prior to the egquipment
data.

Port ID's must be unique within an equipment.

A subsystem must have at least one equipment.

In new jobs, an equipment must have at least one port other than
the case. A port must have a SOURCE card or RCEPT card or both.
It may not have multiple SOURCE or RCEPT cards.

In group (C), bundle data, the BUNDLE card containing the bundle

identification must be the first card, followed by other bundle
cards in any order.
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12. Each bundle must have one and only one BEEG keyword card and one

‘3%,‘ and only cne BPTS keyword card. Continuation cards as needed

e should be used. A bundle must have at least one and up to 50

*2g wire cards.

3

3 13. For multiple entry keywords, the maximum system specifications

,% as given in Sectior 2.2 must not be exceeded.

'%% 14. The last card must be an EODATA card.

2 2.4.5 Modifying the ISF

ﬁ% Any ISF from a previous run can be used as input, and data cards can be
] used to modify any of the data om it. This ISF may have been created by

an IDIPR run, an SGR run, or by the MERGE utility program (Apperdix B).

T» use an ISF with input modifications, JOBSTATUS on the EXEC card

in this section.

't; must be MOD. Three types of modifications can be made to the existing data
g on the ISF as indicated by the MODISF code. These are add (A), delete (D),
i< k and modify (M). These are specified by A, D, or M in parentheses following
Eor the keyword and before the equal sign on a data card. The rules governing
[ the modify process are given below:

ig 1. All data from the old ISF will be included unless overridden or
b deleted by an input card.

§ 2. All rules given above for input data apply except where noted

3. All added subsystems must follow those to be modified or deleted.

4. Within a subsystem, all new equipments to be added must follow
those equipments modified or deleted.

§ 5. The data to modify subsystems and equipments must be given in

3 the same order as they are on the ISF which is being modified.

; i Hencez, in setting up a modify run, the user must have a listing

'; of the equipments on the ISF as this gives the order of

A equipments on the file.

&

i 6. Within an equipment, new ports and modifications to existing ports

may be in any order.

7. A system data entry, such as an ANTENNA or FILTER, is deleted by
giving the keyword, modify code, equals sign and identification.
For example, ANT(D) = ABX2.

: 8. There is no order to the system data entries, including those
‘ which modify the ISF data.
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ISF bundles.

Su(M) = ACOl
sG(M) TACAN
PO(D) = XY2

Wire bundles to be modified must be in the same order as they
appear on the 1SF.

10. All bundles to be added must follow those which modify existing

11. Since subsystem data and bundle data belong to the hierarchical
system, modifications to an upper level also apply to the
associated lower components. These are the components that have

the upper level component ID as an implicit ID. Also, to modify

a lower level, it is necessary to specify all upper level ID's

that define it; that is, all its implicit ID's. For example, to

delete port, XY2 of equipment TACAN of subsystem AC0Ol, the
following would be specified:

12. 1If a higher level keyword card has only a modification code, an
equals sign, and an ID on it; the parameters of the keyword

itself will not he modified.

Instead, the ID will be used to

give an implicit ID to a lower level keyword. If, however,
parameters follow the ID, they will override those parameters

of the keyword.

If any parameters

are specified on a modify

card, all parameters must be re-specified.

Su(M) = ACO1
EQ(D) = TACAN

2.4.6 Additional Rules for Trade-off Runs

be deleted.

/ 13. Any higher level keyword, such as SUBSYSTEM, can te used to
denote all equipments associated with it. For example, a sub-
system with a DELETE (D) modification code and an ID would
delete all equipments associated with it. If one equipment of

a subsystem is to be deleted, the subsystem must have MODIFY (M)
specified so as not to delete the other equipments. For example,
to delete only TACAN, specify:

14. 1If not specified, the default modification status, is ADD.

The following rules apply to CEAR trade-off runs, in addition to the
above rules for any modification to an ISF,

1. No ports may be deleted; hence, no equipments or subsystems may

2. The frequencies at which the baseline spectra were generated may

not be chang=ad.
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3. If changes are made to the common model pavameter tables
(antennas, filters, apertures, and wire characteristics), all
ports that reference these tables must be "dummy" modified in
order to be analyzed. Also, if bundle da. 2 is changed, ports
referencing that bundle must be "dummy" mod:fied. A dummy port
modification is done by specifying a modify port card for
identification but with the parameters unchanged from the base-

line:

SU(M) = ID

EQ(M) = ID

PORT(M) = ID, Py» Pps o o o

where Py» Pys + = - are same parameters used in the baseline.

The source and receptor cards need not be given.

4. Any system data, other than the tables discussed in 3 above, can-
not be changed.

2.4.7 CEAR Waiver Analysis Run

Up to a maximum of 50 waiver analysis cards may be givean in any one
run. Any number of spectrum shift cards referencing the same port are
permitted. This allows multiple shifts on the same spectrum. Suifts are
cumulative if the frequency ranges overlap. For example, two 10 dB shifts
would result in a 20 dB shift where the ranges overlap.
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Section 3

RUNNING IFMCAP

3.1 1IEMCAP RUN OPTIONS AND CONTROL PARAMETERS

This section discusses the use of the data cards described in the

previous section to run the program.

Since IEMCAP is a diverse program

with many task, subtask, and data options this section provides guidance
in selecting the appropriate options for a given run.

3.1.1 Options on EXEC Card

DL o ———E T

The EXEC card controls the basic task and data inpnt options to IDIPR.

As discussed in Section 2.3.2.1, this card contains four parameters.
first, TASK, specifies the basic task or task routine.

this are ISP, SGR, and CEAR.

The options for

ISP directs that input decode and initial

processing are to be perfermed, but uo working files are to be created.

The other two options direct IDIPR to process the data and create working
files for the designated TART analysis routine.

SGR is used for

specification generation, and CEAR for the other three analysis tasks.

The second parameter, JOBSTATUS,

three options: NEW, OLD, and MOD.
cards only. That is, no ISF is used
initial run.

modified, the MOD option is used.

The third parameter, CTASK, has

specifies the subtask to be performed.

for specification waiver, and SURVEY

gives the job input status and has

NEW indicatez that input data is from

for input. 7This is used for an

The OLD option indicates that input data is from an ISF
created during a previous IDIPR or TART SGR run.
to bz used as is; that is, not modified by card input.

a dual role. If TASK = CEAR, it

for baseline EMC survey. If TASK =

ISP and JOBSTATUS = OLD or MOD, CTASK iudicates whether the input is

an ISF or special user (SU) meaning a PIF.

except it has no spectrum data. The
the input file nas no spectrum data.
TASK = ISP and JOBSTATUS = NEW since
exists. However, if the CERR option
ISF as a placeholder. If TASK =

SGR.

SU option, therefore, indicates that
CTASK is normally not given if

this implies that no existing ISF

is used, CTASK must be specified as
CTASK is not given.

CERR, the fourth parameter, is optional and can only be used if

TASK = ISP,
reading and decoding the input cards
each input card is read and decoded,

If given, CERR can only be CE,

Normally, IDIPR haults after
if they contain errors. However, as
the data is written on the PIF,

if a card contains an error, for example the wrong number of parameters,

the card is "“deleted."

data and to obtain a report.

That is, its data is not written on the PIF,
Consequently, the PIF :cntains ouly "good" data.
desirable to proceed into the initial processing section vf IDTPR in spite
of input errors so that further error analyveis can be performed on the PIF
But. because some input data will have been

The

The data on this file is
If the data is to be

These are TO for trade-off, WAIVER

The PIF is identical to an ISF

But,

In some cases, it may be
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drcpped due to the errors, erroneous error messages znd possibly unpredict-
able results may occur from using this option.

It is suggested that the CERR option not be used by cne unfamiliar
vich IEMCAP especially during initial stages with new data which may contain
numerous errors causing unpredictable results during initial procescing.

If CERR is used, the three other parameters on the card must be speci-
fi.ec as placeholders even though they could have been omitted and the
default options used. For example,

EXEC = ISP, NEW, ISF, CE.
If the CE option had unot been specified, the card would have been

EXEC = ISP, NEW

3.1.2 Input and Spectrum Processing (ISP) Runs

If the system to be analyzed is new and large, it may be desirable to
run the data through IDIPR for error analysis and to obtain the initial
spectra before beginning the time-consuming anzlysis task. The errors
can be corrected, and the data re-run through IDIPR until all errors have been
eliminated and the initial spectra are as desired. The number of runs of
this type depends on the size and complexity of the data as well as the
familiarity of tne user with the IEMCAP input format. For this type of
run, use of the ISP execution option causes all input decode, initial
processing, and error analysis to be performed, but the eight working
files are not created. This reduces the run and input/output time of
IDIPR. Once the input is error free, or should be on the next run, TASK must
be changed to the analysis task desired and CTASK supplied if needed
before TART can be run.

There are two ways to handle the re-~submission of the data if there
are errors. The first and simplest is to fix the cards and re~run the job.
However, for large systems with several boxes of data cards, it might be
advantageous to use the PIT from the previous run as input to a medify run
and correct the errors as updates to the PIF. The EXEC card for such a
run would be

EXEC = ISP, MOD, SU

See Section 2.4.5, Modifying the ISF, for rules in updating the file. Note
that SU is used te indicate that the input file is a PIF.

As an alternative to using the CERR option, if a run had been made
with a few or insignificant errors and the PIF was saved, it can later be
used as input to initizl processing for additiomal error analysis, for initial
spectrum generation, and to obtain a report. The EXEC card for this is

EXEC = ISP, OLD, SU
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The advantage of this over using the CEiR option is that the user can
examine the errors and determine their :everity before proceeding into
initial processing. Note that

EXEC = ISP, NEW, SU

is rot valid since there is no input file for NEW runs. If used this will
give an error.

3.1.3 Specification Generation Runs

The user has several parameters at various levels in the data which
provide control over the specifications generated by SGR. The two main
control parameters are the adjustment sa‘ety margin (asm) and EMX margin
printout limit (empl) located on the SYSTEM card (Section 2.3.3.1).

(These can be overridden by use of the additional input card in TART.) If
interference is found in a non-required portion of an emitter or receptor
spectrum (i.e., the EMI margin is greater than asm), the emission or
susceptibility level is adjusted so that the received signal is below the
susceptibility by an amount equal to -asw. For example, if, at a given
frequency, the EMI margin is 10 dB and asm is -6, the emission spectrum is
reduced or the susceptibility is raised, depending on which was being
adjusted, by 16 dB.

After emitter and receptor spectra have been adjusted, SGR determines
any unresolved interference cases and prints a summary of each. It does
this by computing the EMI margins for each coupled port pair using the
adjusted spectra. If the maximum margin exceeds empl for a given port
pair, the case is considered unresolved EMI and the summary is printed.

At the equipment level, the FIXADJ parameter on the EQPT card
(Section 2.3.5.2) specifies whether or not its port spectra are
adjustable. If an equipment exists and EMI specifications for it have
been determined, FIXADJ is FIX meaning that all port spectra are not
adjustable. For new equipments, this parameter should be ADJ so that
SGR will adjust themn.

At the port level, three parameters exist for use in controlling
specification generation. On the PORT card (Section 2.3.5.4), sdfs and
sdfr specify the displacement of the initial non-required spectra from the
MIL~STD-461A or MIL-I-6181D levels. The first, sdfs, applies to source
spectra; and sdfr, to receptor spectra. For example, if sdfs = 20 for
an RF port, the non-required broadband and narrowband spectra will initially
be set 20 dB higher than the MIL-STD-461A CEO6 level. Parameter sdfs is
algebraically added to the emitter spectrum, and sdfr is subtracted from
the receptor spectrum.

On the SOURCE and RCEPT cards, adjlim sets the amount by which the
initial spectra can be adiusted. This prevents extremely stringent
specifications from being generated. For example, if adjlim is 30, the
non-required portion of the spectrum can be adjusted 30 dB from the initial
value. t must be a positive number.
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The EXEC card for running SGR is

EXEC = SGR, NEW

or

[

EXEC = SGR, OLD
depending on whether or not an old ISF exists.

3.1.4 Baseline EMC Survey Runs

This analysis surveys the baseline system for interference. The
control parameter is empl on the SYSTEM card. Emitter-receptor port pairs
with maximum EMI margin exceeding empl are printed in the output as
interference cases. The EXEC card for this analysis is

EXEC = CEAR, NEW, SURVEY
The OLD option is valid if it is desired to survey an old system.

3.1.5 Waiver Analysis Runs

A waiver analysis must be an OLD run with an ISF used as baseline input
to IDIPR and a Baseline Transfer File (BTF) as baseline input to TART. The
ISF and BTF can be from either a previous SGR or SURVEY run. The requests
for waiver are specified as spectrum shift data on the WA card
(Section 2.3.7). This causes a temporary shift of the port spectrum by
the amount and in the frequency range specified. For example,

WA = CNI, TACAN, POWER, 100, 500, 30, 130, 805, -20

causes the source broadband and narrowband emission from 100 to 500 Hz to
be increased 30 dB and the receptor susceptibility from 150 to 800 Hz to
be reduced by 20 dB. More than one shift per spectrum can be spzcified
by additional cards. The interference resulting from the shifted spectra
is compared to that in the baseline, and a summary is printed if the
maximum margin exceeds empl. The spectrum shifts are temporary and do

not affect the permanent files.
The EX£C card for a waiver analysis must be
EXEC = CEAR, OLD, WAIVER.

3.1.6 Trade-off Analysis Runs

In a trade-off analysis, the interference in a system with modifications
is compared to the baseline system. The baseline system is defined by an
ISF input to IDIPR and a BTF input tc TART. The modilied system is defined
by modification card input to IDIPR as discussed in Section 2.4.5 on
modifying the ISF. Also, the rules for trade-off discussed in Section 2.4.6
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must be observed. In particular, no ports may be deleted as this will
cause alignment errors in TART between the working files and the BTF. New
ports may be added, however. Also, an equipment frequency table cannot

be changed since the analysis results stored on the BTF are at the baseline
frequencies.

A trade~off ruu nust always he a MOD run so that the EXEC card must be
EXEC = CEAR, MOD, TO.

3.1.7 Adaitional IDIPR Options

The LIST and OUTPUT cards provide optional control over the IDIPR
output. The LIST card sliouws the user to override the program defaults
for listing reports of the old and new ISF's. A report gives a complete
summary of all data on the ISF. Normally, IDIPR prints a report of the
new ISF, containing the modifications if any. The old ISF report is !
normally not listed. If the user wishes a report of both old and new ISF's ’
the following card is included:

LIST = NEW, OLD

The primary purinse of the OUTPUT card is to suppress the creation of
the new ISF. If this card is cmitted, IDIPR generates an ISF with the
updated data. However, for some ISP runs it might be desirable to not
generate the new ISF, For example, this might be used for a new set of
data in the error analysis stage where it is likely that initial processing
will not be reached due to errors. This would particularly apply to small
data sets for which correcting and re-submitting the cards is more
expeditious than switching to a modify run. Another example is an ISP run
made to obtain a report of an ISF oniv. To suppress creation of the new
ISF, the card is

U

OUTPUT = NOISF E

The second and third parameters on the OUTPUT card are normally not
used. The second parameter is for supplemental TART outputs. But, since
this is overridden on the TART card, this parameter is used only as a
placeholder when the third parameter is specified. The third parameter is
used to obtain debug outputs from IDIPR. It causes control flags, data
arrays, and program flow trace information to be printed. A program listing
1s necessary to identify these outputs. See the Computer ®rogram
Documentation for definitions of the flags and control wvariables.

3.1.8 Additional TART Optiomns

TART has a basic input card, discussed in Section 2.3.Y, which controls
the task and run options. Generally, the task specified on this card must
agree with the IDIPR execute card. The only exception involves the SGR
and SURVEY tasks. Work files created by 1DIPR under either option are
identical and can be used interchangeably with TART for either task. TART
will not exercute if its task and the IDIPR task are incompatible.
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The second iaput card, which is optional, allows the printout limit
and SGR safety margin specified in the IDIPR input to be overridden. This L
feature allows TART to be rerun without having to rerun IDIPR. For exampie,
assume SGR is run with a -12 dB adjustment safety maxrgin ind a large amount
of unresolved interference results. A second SGR run msy b+ made with a
less stringent safety margin using the same working files without having to
o through IDIPR. The supplemental printout is also specified

Examples of these cards are as follows. To run specification
generation with a 10 dB printout limit, a -20 dB safecy margin, and
supplemental printouts, the two input cards to TART are

TART = SGR, AI, SP
and
10. ~20.

To run a trade-off analysis with no additional input card and no supplemental
printout requires only ome cerd:

TART = TO

To run a baseline survey with no additional input but with supplemental
printout, the card is

TART = SURVEY, NOAI, SP
3.2 JOB SETUP

The previous sections described the input data, format, crganization,
and options for the various tasks performed by IEMCAP. This section discusses
the setup of the cards and files running the program.

As previously discussed, the IDIPR and TART sections of IEMCAP are run
as two separate executions. IDIPR generates a number of working files
containing the processed data which are read by TART in performing the
analysis task. IDIPR can be run alore, the working files saved, and TART
run at a later time. This might be advantageous for large, new data sets
in detecting and corcecting data errors. It also allows the user to look at
the data and initial spectra before running TART. Alternatively, IDIPR and
TART can be run consecutively as one job. This might be used for small
data sets or a small number of modifications to an existing ISF.

Control cards for the particular computer must be supplied to execute
the two program sections, provide and save the appropriate files, and define
the input, output, and file logical units. In general, these will consist
of the following types of cards:

0o Identification and accounting cards
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Select card to fetch program from library
Data definition curds
o Initiate execution card
o Error condition directives
o Core request card
0 Delimiters
Check the computer system manuals for the specific cards.
The input card deck will consist of
o Computer control cards, as discussed above

o IEMCAP prograr deck if not stored on permanent library file in
the computer

o IEMCAP input arranged as discussed in Section 2.4.4.

Basic setups for the five tasks are illustrated graphically in
Figures 8 through 12. The first of these (Figure 8) is an ISP rur. The
temporary PIF (CARDIN) and, optionally, the new ISF are created, and a
report of the data is printed. Figures 9 through 12 show specification
generation, waiver analysis, trade-~off, and survey runs. The figurer show
the two steps as separate jobs, but as discussed above, they may be run
separately or together. (In Figure 12, the IDIPR step is assumed.) During
the Step 1 (IDIPR) the seven work files and the new ISF are generated and
the report of the data is printed. 1In Step 2 (TART) reads these files., The
Baseline Transfer File (BTF) is generated for specification generation and
survey runs and read as input for waiver and trade-off runs. During
specification generation an updated ISF is also generated containing the
adjusted port spectra, and four scrarch files are used which are released
after the run. In all cascs, printed reports are generated from both IDIFR
and TART of the data parameters and the analysis results.

3.3 RLSTART CAPABILITY

TEMCAP saves analysis results at several ctages of execution and
provides file updating capabii.*v to use these on subsequent runs to avoid
reprocessing data. During Input Decode, error-free data is written to the
Processed Input File. If errors occur during decoding, IDIPR halts after
printing all errors and offending cards. The user can use the PIF as he
does an old ISF file and update it with corrected data on the following run.
An option also allows the user to procead into Initial Processing even
though errors occurred. Spectra will be generated for those ports for which
the data was found error-free. The results of Initial Processing, which
performs file updates and generates initial spectra for new and modified

.-y
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R ports, are saved on the ISF. This file can be updated as many times as are
) needed until the user is satisfied with the result. If the SGR/CEAR option
has been selected and provisions made to save the work files, the user is
ready to run TART whenever IDIPR executes without error.
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Section 4

PRINTED OUTPUTS

During execution, a nuamber of printed outputs are generated by IEMCAP.
This section describes these outputs and gives examples., The examples are
from a test case called the "mini-system" which is presented in detail in
Section 5, Example Test Case.

4.1 TIDIPR PRINTED OUTPUTS

4.1.1 Error Messages

During input decode, if errors are found in the data, an appropriate
error message is printed with the data card. Additional error messages are
printed during initial processing if errors are encountered during file
updating or in generating initial spectra. Examples of the input decode
error messages are shown in Figure 13. Note that some errors can precipitate
additional errors. For example, if an error occurs on a PORT card, it is
deleted; i.e., it is presumed nct to exist in the input data. The SOURCE
and RCEPT cards following the deleted card will therefore have no heirarchy
data, and messages to that effect will be generated. The error codes are
discussed in Section 4.3.

4.1.2 TInput Data Card Listing

After all cards have been read, decoded, and checked for errors, a
listing of rhese cards is printed. An exzmple of such a listing is given
in Secticu 5.

4.1.3 1lntrasystem Signature File Report

During initial processing, a report cof all the data thz*t comprises the
system for which the analysis task is to be performed is printed. As this
da*a is also saved on the ISF generated by IDIPR, this report gives a
listing of the data on the pew ISF. During initial processing, a report of
the old ISF used as input to IDIPR may optionally be printed. The ISF
report consists of a summary of the system data and the equipment data,
followed by zach equipment's frequency table and initial spectra of each
port in the equipment z2nd, lastly, the bundle data. The spectrum printout
for each port in the system consists of the initial broadband and narrowband
emission spectra and receptor susceptibility levels dependent on their
specification as a source and/or receptor. These levels are obLained from
spectrum model synthevis from the input data and quantized to the equipment
table frequencies. (f an old ISF is used that was generated by a TART SGR
run, for ports with no changes to the input data, the adjusted spectra are
printed. 1Initial spe=ctra aire computed and printed only for new or modified
ports. (In the spectra, -1000 dB indicates no emission and +1000 dB indi-
cates no response.) All spectrum levels printed by both IDIPR and TART are
in the units shown in Table ¢. Example report outputs are given in Secticn 5.
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—2®STHIS CARD WILL D€ GFLETEQWeS

SSSCARD NO, 4

AN‘I’:COHTA.DI,HZ(U.Z)

¥¥%ERROR NO. 3

S35 THIS CARD MWILL BE DELEVED®®* ——
__SOURCE=SIGNAL;3¢920:E3,%+E65RECTPL(20E31.E-6),10,VLTS,4.E6
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T ##%ERROR NO. o

ser¥eILLEGAL SYNTAX
. ®**THIS CARD WILL 9E OcltTED*®*

*®SERROR NO. 28

T#esseMISSING SO/RC FOR PORT
PORT AIDOT OF EQPT. UHFCY WILL B8E DELETED.

*#2ERROR NO.  2c
FIGURE 13
EXAMPLE IDIPR ERROR DIAGNOSTIC OUTPUTS
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4.1.4 Debug Printout

An option is availablz to print debug information that, if used in
conjunction with a source listing, provides internal flags and messages to
aid in debugging.

4.2 TART PRINTED OUTPUTS

The TART outputs are summaries of EMI margins between emitter-receptor

JE\ port pairs and to the total receive” signal from all emitters into each

i receptor. These margins are printea for each frequency, and the integrated
}f nargin is also printed. For specification generation runs, summaries of

Q; emitter and receptor spectrum adjustments are printed. Optionally, the user
ﬂ . may reguest supplemental printouts which provide detailed transfer model out-

5 puts. These rutputs are Jdescrilied below in relation to the four TART
analysis tasks.

4.2.1 Speciiicatior Generation Outputs

%, »

Outputs are provided for the three SGR phases: emitter spectrum adjust-
ment, receptor adjustment, and unresolved EMI. After these, the finally
adjusted spectra are summarized for each port.

e
e

Pty 8,

4.2.1.1 Adjusted Emitter Spectra Summary ~ An example summary of the
adjusted emitter broadband and narrowband spectra is shown in Figure 14.

In this, as well as all other emitter-receptor pair summaries, entries are
listed by ascending frequency from both the emitter and receptor frequency
tables. Hence, the first column gives the frequeacy, and the second gives
the base (i.e., EMIR or RCPT frequency table) from which that frequency was
N taken. In the third column, the letters "REQD" are printed if the table

3 frequency interval contains the emitter's required frequency range. The
transfer ratio in dB, which is printed next, includes all transfer from the
emitter port generator to the receptor port load, including filcers, antenna
gains, propagation loss, inter-wire coupling, etc.

MRS aizones siia e
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The next series of output columns give narrowband and broadband emitter
spectrum and EMI margin data after adjustment in conjunction with the
receptor. The EMI margin and received signal level are printed at both
emitter and receptor frequencies. However, the adjusted emitter spectrum
level, the amount of spectrum adjustment, the relation to the preseunt
spectrum level and the adjustment limit are printed at emitter frequencies
orly. In addition, the bandwidth factor in dB is printed for broadband.
Narrowband and/or broadband outputs at a given frequency are not printed
where the EMI margin is helow -900 dB. This is true for all port pair
margin summaries printed by TART.
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The received ¢ignals at the receptor frequencies are comp:ited by inter-
polation between the emitter frequeacies on either side. Hence, if one of
these emitter points is -1000 dB (indicating no emission), the interpolated
signal will be between ~1000 and the non-zero emitter point. An example of
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such a case is in Figure 14 at 4.88585 GHz where the brcadband received
signal is -317.3 dB pA/MHz caused by interpolation between 17.5 dB at
4.02753 GHz and -1000.0 dB at 8.514435 GHz (not printed). Such peints
should be ignored.

4.2.1.2 Receptor Spectrum Adjustment Summary - After each emitter has been
adjusted in conjunction with each receptor, the receptors are adjusted.

This receptor adjustment is made in conjunction with the total received
signal from all emitters coupled to the given receptor. SGR prints a

summary of this, as illustrated in Figure 15. The frequency is printed
first, followed by "REQD" if the frequency is withirn the receptor's required
frequency range. Next, the adjusted EMI margin to the total signal, the
total signal level, and the adjusted receptor spectrum susceptibility level
are printed. The amount of adjustment and the relation to the adjustment .
limit of the receptor spectrum are also printed.

4.2.1.3 Unresolved Interference Summary - After a given recepror port has
been adjusted, SGR scans through the emnitters coupled to it and computes
the margins. If the maximum margin exceeds empl on the SYSTEM card (or
TART additional input card) a summary is printed, as illustrated in
Figure 16.

The outputs in this summary are similar to those described in
Section 4.2.1.1 without the adjustment data. The frequency, frequency base,
and transfer ratio are printed as before. The receptor spectrum level at
the receptor frequencies and the interpolated values at the emitter
frequencies (identified by an "I") are printed. If the table frequency
interval is within the receptor frequency range, an "R" is printed also.
At each receptor frequency, the relation of the receptor spectrum level to
the adjustment limit is printed next.

Following the receptor outputs, the EMI margin, the emitter spectrum
level, the relation of the spectrum level to the adjustment limit, and the
received signal level are printed for the narrowband and broadband emitter
spectra. The interpolated emitter spectrum values are identified by an
"I," and the required emitter spectrum points are identified by an "R' next
to the spectrum level. The bandwidth factor, in dB, is also printed.

4.2.1.4 Finally Adjusted Port Spectra - After all of the spectra have been
adjusted and all unresolved interference has been determined and printed,
the spectra for each port are printed. The format is identical to that of

the IDIPR initial port spectrum outpuis.

4.,2.2 Baseline System EMC Survey Outputs

For each case with maximum EMI margin exceeding empl, CEAR prints a
summary, as shown in Figure 17. The format is identical to that of the SGR
Unresolved Interference EMI Summary except that the relation of the emitter
and receptor spectra to their adjustment limits are not printed since there
are no adjustments in this analysis. The discussion in Section 4.2.1.1 for
the SGR output regarding erroneous values due to interpolation with one
spectrum point at -1000 dB also applies here.
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3.83032E¢03
1.6€u71EDL
3:12329€¢04
$.87392E%04
tvE0h?70E405
2407760€E 406
3.907 335405
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t.32202F+06
2459915€ 40k
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21756 E 04
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9.57096E4,9
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EMT MGN  SIGNAL  SPECTOUM
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-56.3
-66,3
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~33.0
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~50.7
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31.%
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-113.3
~125.3
-77,5
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-166,3

REFEF TNR

= TFF PCRY
RCVD  ADJUSTED ADJMT
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FIGURE 15

tos.‘)
103.6
103.0
133,23
1334
103.0
133.2
133.6
133.)
133.9
133,00
103.4
103.5
1033
193635
1330
103. ¢
103.9
103.3
2349
103.0
103.4
190360
103.8
163.3
133.3

SPECTRUM

2 = IFFRF

SPCY LEY
AMOUNT YO tInYT
Ve3 3040
el 34,0
040 30.0
Lol 33.¢
Gey 3346
oG 30.0
«2 29.8
3deC 1.0
32ev 0.0
3340 Js0
3l Q.0
el 300
Ry} 30.9
Jed 3%.0
Jed 30.0C
Vel 30.0
LY ] 3940
Jed 3d.C
Jel 30,0
000 33.0
0.9 3060
Ged 3046
Jed 30.0
Jed 30.0
Vel 300
Jed 30.0

SAMPLE OUTPUT - SGR RECEPTOR SPECTRUM ADJUSTMENT

NOTE: The program also prints out "BASELINE

SYSTEM INTERFERENCE FROM TOTAL SIGNAL"

which includes a TOTAL. INTEGRATED EMI
The printout is identical to that

shown in Figure 18.

MARGIN.
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BASELINS SYSTEM INTERFEREN:E FROM TOTAL SIGHAL .
«CPT -+ SUBS = CNI EQPT 1 = UHFCG PORT 2 = CCNLO (UNCHANGED) L
~QTE =~ R = IK REQD- RANGE,- I - INITERBOLATED -VALUE

—~ FREQUENCY - RECERTOR Enl TOTAL RCVD

(HERTZY  SUSC LEVEL MARGIN SIGNAL

768006403 103.0 7.0 110.1

1.5360E¢04 103.9 1.0 106,0

3022064084 —3103+0-—--  ~6.0 98.0

6o144CEL 0L 103.0 -11.0 92.0

1422086405 103.0 bl 88.6

2.4576E¢05 103.0 -1t 85.6

491526405 163.0 “20.4 82.7

9,830LE008 163.0 “24.9 78.1

266164 36—— 10348 «30.6 72.4

21,9322€¢06 10340 =35,.7 67.4

TvbS43E+06 13340 42,2 60.8 °

1.5723E+37 103.0 “eTe3 55.8

3014STE4G ! 10340 “31e1 51.9

642915E¢47 103.0 ~3i.7 51,3

~4v2583E4 84— 1030 - ~34.7 68.3

2.5166E408 -27.0 R 176.0 79.9

5+03326408 ~27+0 R 96.9 65.9

1.0066€+09 103.0 -32.0 11.0

-2 04 33£4909- 103.0 -~103.3 -3

4.0265€¢09 103.0 -109.2 -6.2

05346409 — 10348 “17403 71,3

1.6106€+180 103.0 -1103.0 ~-1000.0

3+ 22126416 103.9 -1103.0 <-1000.8

TOTAL INTEGRATED EMI MARGIN = 38.«

FIGURE 18
SAMPLE OUTPUT - CEAR SURVEY TOTAL SIGNAL EM!
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An output is also printed giving the margins to the tctal received
signal, and an example of such an output is shown in Figure 18. The fc.mat
is similar to the SGR Receptor Spectrum Adjustment Summary except that no
adjustment data is printed.

4,2,3 Trade-0ff and Waiver Outputs

These outputs are similar to those for the baseline EMC survey. If
there was a path between a given port pair in the baseline system analysis,
the baseline EMI margyin and the change in the margin are also printed. If
one or both ports were added or there was ro path in the baseline system,
the outputs are the same as for the baseline survey. The trade-off and
waiver analysis outpu‘*s are illustrated in Figures 19 and 20.

4.2.4 Supplemental Outputs

TART has two types of outputs, normal and supplemental. Th2 normai
outputs, described above, do not provide information on emitter-receptor
pair coupling other than the composite transfer ratio. The supplemental
outputs provide such information, but because they may be quite voluminous,
these outputs are optional. These outputs are printed if the SP option is
specified on the TART controul card.

4.2.4.1 Antenna-to-Antenna Coupling Supplemental Qutputs - The antenna
coupling math model routine outputs provide information on propagation path
and the factors involved in computing the path loss. The basic format, as
shown in Figure 21, is used for coupling on aircraft where tle wings are not
in the propagation path, coupling on spacecraft, and coupling over ground.
The first rwo parameters, ISEG and IAP, apply to antenna-to-wire and are
always zero for antenna-to-antenna coupling. The next two lines give the
location coordinates of the two antennas and the main beam angles. For
aircraft, the cylindrical coordinates (RHO and THETA) and wing location codes
(LWA) are given. (The LWA codes are in Table 5.) Following these outputs,
the antenna pattern model parameters are given. They are THO and PHO, the
antenna main beam angles in radians; TH and PH, the look-angles between
antennas; G, tne computed antenna gain in c¢B; and IERR, the error code.

Each of these parameters has an "X" or "R" suffix to indicate transmitiing
and receiving antennas, respectively.

In the nex!{ .ine the basic propagation parameters are given. The first
four designate the propagation path, and their meanings are given in
Tables 6 through 8. As an example use of this code, Figure 21 shows
ISH = 10, ISHW = 0, IROX = 0, and IRO = 13, From Table 6, the ISH code
indicates that wing shading was considered but rejected because the path did
not intersect the wing. ISHW and IROX are zero since there is no wing
shading. (They are always zero for spacecraft and ground systems.) Parameter
IRO designates the path model used. The first d.git gives the relation to
the vehicle body, and the second digit gives the path. In this case, both
antennas are on the ‘uselage, and the path was computed using the conical
spiral model.
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BASELINS SYSTEM INTERFEREN € FROM TOTAL SIGNAL

£
«CPY «~- SUBS = CONI EQPT 1 = UHFCC PORT 2 = CCMLO (UNCHANGED) \
~OTE = R = [N REQD RANGE y- I -- INTERROLATED -VALUE
~ FREQUENGY - RECERTOR Enl TOTAL RCVD
(HERT) SUSC LEVEL MARGIN SIGNAL
68006443 103.0 7.0 110.1
1.5360E¢04 103.0 1.0 106.0
S i34 S4——303+0— - “5+08 98.0
6 elbbCELOL 103.0 =11.0 92.0
1222086405 103.0 cfhele 88.6
2.4576E 405 103.0 =17 8546
b e3152E408 163.0 =204 82.7
9.8J0LE €08 103.0 -2449 78.1
4366454 36— 3030 - «30.6 724
2.9322€406 16340 -35.7 6744
TvbSe3E+06 1§3.0 42,2 60.8 °
145729827 103.0 “vTe3 55.8
3.105TE4R! 10340 ~31e1 51.9
642915E407 103.0 -21.7 51.3
~iv2354364 84— 2030 - ~34.7 68.3
2.5166€¢08 =27.0 R 136.0 79.9
5+03326408 =27.6 R 96.9 6G5.9
1.0066E+09 103.0 -32.0 11.0
—2 v34336499- 143.8 -103.3 -3
4.0265€¢09 103.0 -109.2 ~6.2
~0+0534E409-— - -+03+9 “17443 =71.3
1.6106€E¢10 103.0 -1103.0 -1000.0
3+ 22126416 103.9 -1103.0 ~1000.0

TOTAL INTEGRATED EM. MARGIN = 38.w

FIGURE 18
SAMPLE OUTPUT - CEAR SURVEY TOTAL SIGNAL EM!
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e . MGOIFIED SYSTEM INTERFERENCE FROM TOTAL SIGNAL
U - RCPT == SURS = ONI EQPT 31 = LHFCO PORY 2 = QOMLY (UNCHEMGED)
: MOTE Qo IN-REQD RANGE L~ INTERROLATED MALUE .

—- - ~—FREQUENGY- -REGCERPTHA MOD-EMI  GL EMI  MARGIN TITAL
(HERTY7) SUSC LEVEL MARGIN MARCIY CHANGE ROV SIG

- - Fe6680E403 183.¢ ~14245 ~142,5 ~.8 =39.5
1.5360€+04 103.¢ -142.6 ~142.€ =0 ~39.5

T P R+ b bl BB — A 2 e o b 33+ . R o -
6.1460F+04 103.¢ =1462,8 ~142.6 “oft ~39.6

- - $.2288E+05 1930 ~142+7 =ta2.7 -0 «39.7
2.4576E+05 133.C ~142.8 -147.3 -0 ~39.8
+3152E405 133.¢ -$38,1 ~138.2 «1 -35.14
9.832ME 05 123.C ~bea? ~642.6 ~«0 €0.2

e P A —— 830 wh2. B au2.5 ~e0 0.5
3.9322€+05 103.0 ~42.4 ~42.x ~.C bleb

—- -+ 8643E+06 183.¢ ~181.5 -183.1 ie5 lele
1.572385437 1Nr.C -125.7 -127.5 1.8 -22.7

~ ~3.1457E407 163.8 ~153.0 -153.0 =6 “50.0
€ .2915€+07 103.° =154, 4 =154 .4 =0 “51.4
%  B82E4E Bt G b1 24 1244 s ~lbels
2.5 i6EE+08 -27.2 R 6.0 6.9 -0 -20.9

- 5+9332E488 - --~27.4 R -8 —-  -«8 - -mef ~27.8
1.0665E409 183.¢ -154,0 -152.4 1.7 =51.¢0

————2+8$33E+00- ‘16346 ~196.8 «19b.8 =0 “43.0
4. J265E409 103.0 =-127.3 -127.3 “of ~2L,3
$+8534+E409 1526 32443 1743 =y o743
1.6106F+10 103.0 -11C03.9 -1103.0 ~+0 ~1300.0

————3v3212E4+40— -183.6 ~1103+0- ~1183.0 ~e0 ~1500.0

———— - I FUTAL -INTEGRATFED ENI MARGIN = 38.2 R

BASELINE SYSTEM TOTAL INTEGRATED EMI MARGIN = 3664

DISRCRENCE = -2
AP RENCE - N PR

FIGURE 20
SAMPLE OUTPUT - CEAR TRADE-OFF OR WAIVER ANALYSIS TOTAL SIGNAL EMi
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SR el L S s

-—1SEGx g JIAke_ O |
X Y 2 RHO ™ THO PHy LNA !
SXNIR o . _Bef §5.0 22440 55,0 1.5708 £.,0000 0.99000 1 i
RCPT 0.0 “25.0 129.0 25.0 47124 0.0600 0.0000 1 i
. e . i
E -~ FHOK S PHIXy THRy PHK 9 GXy TERR
¥ 0.00000 0.00000 2.27069 6.,29319 =-1.,68045 O .,
o »THR,y PHR, GR, TERR '
R4 0.,00000 9.00000 87090  3.16159 -1.68038 0
s - - . .
g ISH ISHW IROX IRO OMIN ONR TFS PRP SFHF SFC 6X SR .
=5 - - 10 9 0 13 103.2 0.0 ~101e2 139.2 Sel -57.¢ “147 -1.7 H
- KO WING SHADING X
FREQ TFS SFC SFH PRP X
7.6800E+03 0.0 -2 9.0 ~3.6
- 45360E404 0.0 -3 0.0 ~3.7
300720:00“ 0.0 -ole D-D -3.8 N
) - delhJEAJL 0.0 b 0.0 4.0
1,2288€¢0% 0.0 ~e9 0.0 L2 XY 4
347 e R0 ——— 0D 1.2 8.0 “web
©s9152€¢05 0.0 -1.7 0.0 3.1
3+4304E408- 8.9 2ot 0.3 -5.8
i 1.9661E406 0.0 3.6 0.9 “ued
- 3453226406 9.0 “bob 0.0 ~8e2
7.8643E406 0.0 6.7 0. ~13.1
~ S TERE40F — — -~ =y A “Qoty 0.6 =17.5
I 1457E007 -1C.8 ~13.0 0.0 ~27.1
-$e2945E€407 - 1648 17,8 040 ~33.0
1025‘15’05 ‘2206 -Z“QZ 0.0 ~s 3l
5 - 2451666408 -28.8 3245 040 ~owa?
o3 5.03325+08 -34.9 -43.2 0.2 =615
R — 5 HRE6E409 .- . eul49 =577 0.0 -161.9
L 2.0133£409 46,9 ~75.¢ 84 -125.8
25 - we3265E409 -52.9 -96.8 0.0 ~1¢3.0
o> 3.0531E+09 -58.9 -120.7 0.0 -'63.0
~tr@1086E410 ~£5.0 34643 0.6 “cl4ed
3.2212E+10 -71.0 -172.6 C.0 ~265 o4
- ENTR-FREQE ~—-—n -
3 8.8303F¢03 0.0 -2 0.0 -3.6
', ~L.0007E40N 8.0 -3 0.0 -3.7
% 3.1233E40¢6 0.0 “ols 0. -3.8
: —5.8739L4an 0.6 -+ 0.0 YY)
& 1.1067E405 0.0 -.8 8.0 “we2
k2 ~e2el7266405—— 0.0 1ot 8.0 445
;1‘ 3.907 3L +06 3.¢ ~1.5 0.0 -%¢9
K 7o 344364935 6.0 =241 Ge -545 3
1.3020E+0¢ 0.0 2.9 0.0 6.2 :
2+5991E436 0.8 -3.9 0.0 -7.3 -
4. 8832E406 0.0 -5,.3 0.9 ~8.7
et O FLE406 ——- i 7.3 3. ~10.7
72906407 . 3.8 2.0 -18.7
3,2516E407 -13,2 0.0 =27 .6 ‘
5+1153€407 -17.6 0.0 -37.5
1.15015408 ~23.3 0.0 43 o7
2,1630E408 ~30.5 0.0 ~bl.ke
i BT D4 ———. O -39.4 0.0 ~75.8
7.6504E908 -38.5 =516 0.0 ~43 .4
- 1+0330£409 ~v1.1 5842 0.0 -1232.7
. 1.0900£¢09 “41.6 59,6 0.0 ~1C¢.5
{ 1+4308E409 ~ibe o0 6645 2.0 -113.8
' 2470L0E+D9 49,5 ~8442 0.0 -137.1
b3
FIGURE 21

SAMPLE ANTENNA-TO-ANTENNA COUPLING SUPPLEMENTAL OUTPUT
BASIC FORMAT

e hw ot v o b e <
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RS TABLE 5

k- WING ANTENNA CODE (LWA)

E LWA MEANING

1 Not cn wing

2 On or suspended from wing bottom

E 3 Top of wing
b } 4 Forward edge of wing

5 Aft edge of wing

6 J, Tip of wing
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TABLE 5

WING ANTENNA CODE (LWA)

LWA

MEANING

T LY.

S R O R I RS R A U B

&

- gy

B

Not cn wing

On or suspended from wing bottom
Top of wing

Forward edge of wing

Aft edge of wing

Tip of wing
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TABLE $

SHADING/PATH AROUND VEHICLE CODE (ISH)

ISH MEANING
1 TOP OF FUSELAGE ONLY
2 BOTTOM OF FUSELAGE ONLY
3 OVER RIGHT WING ONLY
4 OVER LEFT WING ONLY
5 FUSELAGE TO RIGHT WING
6 FUSELAGE TO LEFT WING
7 FUSELAGE TO RIGHT WING TO FUSELAGE
8 FUSELAGE TO LEFT WING TO FUSELAG
9 FREE SPACE
10 WING SHADING CONSIDERED BUT REJECTED BECAUSE PATH
DOES NOT INTERSECT WING
TABLE 7
WING EDGE CODE (ISHW)
ISHW MEANING
0 NOT AROUND WING
1 FWD EDGE
2 AFT EDGE




TABLE 8

ANTENNA - FUSELAGF CODE, XMTR ANT TO WING (IROX) AND
ANTENNA - FUSELAGE COLE, WING TO RCVR ANT (IRO)

FIRST DIGIT (RELATION TO BODY)

S ACRAT S Ay

S fia B
o e T P

Y L R
- T PO I

IROX2 IRO2
VALUE TRANSMITTER WING WING POINT (XMTR RECEIVER
ANTENNA, POINT IF NO WING SHADING) ANTENNA
1 ON ON ON ON )
2 ON OFF ON OFF
3 OFF ON OFF ON
4 OFF OFF OFF OFF
BLANK (SEE NOTE 1) (SEE NOTE 1)
SECOND DIGIT (CURVE)
VALUE CURVE USED
0 STRAIGHT LINE ONLY
1 STRAIGHT LINE AND CYLINDRICAL SPIRAL
2 CYLINDRTCAL SPIRAL ONLY
3 CONICAL SPIRAL ONLY
NOTES:
1. BLANK IF ANTENNAS HAVE SAME & COORDINATFS OR FREE SPACE
2. IF NO WING SHADING, IROX IS ZERO AND IRO COLE APPLIES FOR

TRANSMITTER ANTENNA TO RECEIVER ANTENNA
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SAMPLE ANTENNA-TO-ANTENNA COUPLING SUPPLEMENTAL

Ao —. p—— - a
- 156G 0 -IAP= O
X Y 2 RHO TH THO PHO LHA
XMIR 81.5 “4y.0 2i0.0 93.4 547787 1.7453 0.0000 2
RCPY 0.0 113.0 625.0 113.0 1.5708 0.0000 0.0000 1
THOX 9 PHOX oy THX s PHX G Xy TERR
174533 §.00000 10,109 3.1776b6 -20.00000 0
THIR s PHORy THRy PHR 9 GRy IERR -
6.00000 0.00000 2.17801 1266 <-i.kdweb 0
THOX ; PHO Xy THX, PHX 3 GXy IERR
1474533 0.008000 76060 4419732 -20.03000 O
THORy PHOR y THRy PHR,, GRy IERR
.00000 0,00000 1.87328 «13664 -7,62128 9
ISH ISHW IROX IRO OMIN DNR TFS PRP SFwP SFC
7 2 ] 3 49.3 %0546 -Tbe’ 1450 7940 ~hal
ISH ISHW IROX IRO OMIN DHR TFS PRP SFue SFC
7 1 “0 L33 2535.1 22348 =8T7.8 131.3 71.9 =0
FORWARD EDGE AFT €06GE
FREQ TFS SFC SFH PRP TFS SFC SFu
RCPT FREQS
7.6800£-03 8.0 -l 0.0 -21.5 0.0 1] Sol
1.5360€404 0.0 =G 0.0 =21.% 0.0 ~oC 0.C
—~3.0720840% - 0.0 ~+G 9.0 =21.5 0.3 =0 0.0
6144 0E+04 0.0 =0 3e0 =215 0.0 =0 0.C
1.2288E+05 8.0 -0 0.0 -21.5 3.8 o0 CoC
24576E405 0.0 =0 0.0 =21.5 0.0 -1 0.C
Le9152E405 8.0 “s0 g.0 -21.5 0.0 ~ed 0.0
9.8304E+05 0.0 .0 0.0 ~2145 2.0 =t 2.0
— - 0.8 ~s0 8.8 =215 0.0 -2 .0
3.93225’06 -6 -.0 0.0 -22.1 0.0 ~e3 0.6
T7.9643E406 “6.6 =0 0.3 -28.1 8.0 e g.0
1.5729€¢07 =124% -0 “el ~3waz g.C i geC
3.1457E407 ~18.6 -0 ~3.4 ~43.2 ~be3 “el g.C
6.2915E+407 “26.7 =0 “6.1 =52.3 ~10.¢ -1.0 c.C
-31+2543E408 . =~30.7 .0 “9.1 -61.3 ~16.4 -leb ~2.0
2.5166E~08 =36.7 -l -12.14 =70.3 2244 =2+0 =Le0
5403326448 “42.7 .0 ~15.2 =79, ~C8e% -244 -840
1.00665409 ~48.7 a0 -18.2 ~88.4 ~3645 =~ =11.C
R.0433£+409 ~54.8 =0 -21.2 ~Gi et 0.5 5.6 ~1¢,.C
4.0265E+03 ~60.3 =0 -2h42 -106.4 ~6e5 =7.8 ~i7.1
8205345409 .. __~b6.8 ~.0 =27.2 ~115.5 ~52.5 ~1C.9 ~20e1
1.0106E+10 ~72.8 =0 =38.2 ~124.45 5842 =15.0 -23.1
Je2212E010 ~78.8 -0 -33.2 -133.5 ~bled =2Ued ~26+1
ENTR FREQS
1.0608€¢04 g.c =0 0.0 ~21.5 8.0 ~e0 0.0
2.N360E+CL 046G =0 0.0 =21.5 8.C =3 0.0
~3.9080E404. . - 0.0 ~.0 8.0 =21.5 0.0 -0 0.0
T.5009E¢04 0,0 -0 0.0 -21.5 0.0 -0 0.0
1+.4397E406 0.0 =0 0.0 =21.5 0.4 .7 9.0
2.7634E¢05 0.0 “e0 0.0 =21.5 0.0 =1 Cel
93041408 0.0 =0 0.0 =21.5 8.0 ~el 0.0
1.0000E¢+06 0.0 ~e0 0.0 -21.5 8.0 ~e1 J3.C
~1.0281E406— . 3.0 -0 0.6 «21.5 0.0 =l 2.0
149551&’06 0.0 =0 0.0 =21.% 0.0 -2 J.0
3.7307E406 -2 .0 0.0 =210 0.0 =2 0.0
4.0000E¢06 B4 =0 0.0 -22.2 2.0 -3 Go0
S5+0000E+0€ 2.7 =e0 0.0 =261 0.2 o3 9.0
711991E+06 =5.8 el 8.3 -27.3 0.0 =3 G.0
FIGURE 22

OUTPUT WITH WING SHADING
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GX GR
=23.0 =% ed
33 GR
=20.0 -1
PRP PROP
-2 46 -21.5
=2740 =212
=27 46 =219
=277 =21.5
=277 =215
<2747 =21 .Y
=277 -21.5%
=277 “214>
2748 -21.5
2749 -22.1
-28.0 =280
=231 -2841
-32.7 =32.7
-39.0 =39.3
47 on 7 ol
-57.1 “L 7.1
-6v.9 =589
“77.1 =77.1
=847 =577
-~99.0 ~93.0
-111.1 ~i1i.1
“12443 ~12443
-130.8 =133.5
=27 € =21.%
=27.6 =21.5
=27.6 -21.5
“2747 -21.5
-27 7 =21.%
=277 =215
=277 ~2142
-27 48 ~21.5
=27.8 =2145
-27.8 =213
~27.9 =210
=27.9 ~22+2
-27.9 ~240d
“23.8 =273

o MDA 0 S AP SO e WA

W




ISES= 1 IAPs 2
x ¥ z RHO ™ 140 PHD
XMIR 0.8 5540 37640 5540 1.5706 0.6000 0.006C
RCPT 0.0 77.2 332.5 52.2 1.4706 0.0000 0.0906
51
- THOXy PRO Xy THX 4 PHX 45Xy TERR
L. 0.00000 0.00000 1.63816 6,2831% -17.86000 0
ki ISH ISHW IROX IRO OHIN OMR 1Fs PRP SFHF
g ——--8 ] 41.6 0.0 -73.8 1168 Cel
FREQ SFC $Fu PRP PRPA AWRTO YE
RCPT FREQS
7.6800E603 0.0 3.0 -3.8 «0 1.3976E-05 2.0000E- 02
1,5360E40% 0.0 0.0 -3.6 <0 2.7948E-05 2.C000€-¢2
—3.62208404—-——— 0.0 0.6 -3.6 +0 3.5836E-05 2.D0000€-02
6o1bu0ke0l 0.0 0.0 -3.6 o0 341175E-34 2.6020€-(2
1.2288E408 0.8 0.0 -3.6 o0 2.2358E-04 2.0000E~22
2.4576E+05 0.0 0.9 -3.6 o0 2 4716E=04 2.C000E-C2
++9152E495 8.0 0.8 -3.6 «0 8.9433E-04h 2.0000€£-~02
9.8304E4C5 0.0 8.0 -3.6 o0 1.7867E-03 2.6000e~02
e 51E406— ——— 0.3 0.8 -3.6 o0  3.5773E-03 2.0000E-~02
3.9322E406 0.0 0.0 -3.6 o€ 7.1546E-03 2.0000£~02
7.3643E406 8.9 u.l ~3.6 o0 1.4307E-02 2.0000E~02
1.5729€+07 0.0 9.0 3.6 «1 2.8619E-02 2.G0GO0E~G2
- 3.1487E007 0.0 0.0 -3.6 «3 5.7237E-02 2.0000E-02
6.2915€407 0.t 0.0 =30 e2 4.0987E-C2 2.0000€~02
~1+25838408— 0.0 0.0 -3.6 «1 2.9251E-02 2.G000E-02
2.5166£408 0.0 8.0 -3.6 o1 2.9251€-02 2.0000€E-02
5.0332e408 0.0 8.0 ~3.6 el 249251E-02 2.0000E-52
ENTR FREQS
1.1969E404 0.0 0.0 -3.6 <0 2.17i8E-05 2.0000E-02
2.5303E404 0.0 0.0 -3.6 «0 ©.t039E-05 2.L0GOE-C2
530928484 - .- 0.0 0.0 -3.6 +0 9.7330E-05 2.0000E-C2
1.1309E405 0.0 0.0 -3.6 o0 2.0576E-C4 2.30L0E-02
2.3957E405 0.4 0.0 -3.6 +0  .3499E-Lh  2.000CE-02
5+0540E405 0.9 0.0 =346 +0  9.1959€-04 2.0000E-62
: 1.0685E+26 4.0 0.0 -3.6 «0  1.9041E-03 2.G00GE~G2
¥ 2.2588E406 0.0 0.0 -3.8 «0 4 1049E-03 2.000CE-02
e ke 27526006 —— 0.0 - 0.0 “3.6 -8 3.6855£-03 2.0000E-02
3€. 1.0095€407 0.0 0.0 -3.6 o0 1.8350€-02 2.COGOE-i2
g 2013418007 0.8 8.0 -3.6 21 3.8831E-02 2.0G6C0E~02
e “.5117E¢07 0.0 0.9 -3.6 vh 6.b311E-02 2.0050E-02
b 3.5380E407 G0 9.3 -3.5 o1 3.2313€-02 2.0v30E-02
B * 2.0164E408 0.0 0.8 -3.6 +1 2.9251E-02 2.0000E-G2
% —re26226408 ~ —— 0.0 8.0 -3.6 o1l 2.G251E-02 2.000GE-02
2.0000€408 9.9 3.0 -3.6 o1 2.921E-02 2.6000&-02
=
FIGURE 23

LHA

SFC
G.0

YR

2,3000E+¢(00
2.0000E+C0
2.G0GOE+OC
247000£+0G
2.0000€¢00
240000E+GD
2.0000€>C0
240000E+00
2.00C0E+00
2.0000E+00
2.0000E+00
¢+.0000E400
2.0000E+0C
2,9000€E+00
2.3000E+00
240000E¢00
2.0000€400

245000€+00
2.0000€+00
2.0000E+CO
2.0C00€+LC0
2.CO000E+0C
2.0000E+00
2.3000E+00
240000E+00
2.3000£+00
2.00U0E+CC
243000E+07
240000E¢CC
240000E+0C
2.0000€+0¢
24.3C06E+0C
2.0000E+00

GX
«17 .9

TRNSF

1.7106E-CE
©e8603E~08
2e74o5E-07
1.0¢30E-06
4e3943E-CF

«7ETBE-DS
740311E~0S
2+6125€~C4
1.1250€-03
“webGYIE-D3
1.8000€-02
7Te1939E-02
2.68799F-01
2.1035E-C1
Te5219E-02
7.5219€-(2
745219€-02

44169208
1.8633E-07
843276E-C7
347218E~-0¢
1.66360E-6C
7+6339E-CE
343224E-04
1ek8-9E-03
be6302E~03
2.9639F-02
1.3255€-01
2e1022€-C1
Yek7687E-L2
7.5219€~-02
7.5219E-02
Tet213€E-02

SAMPLE ANTENNA-TO-WIRE COUFLING SUPPLEMENTAL OUTPUT
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‘eihid

o
o RN e

¥ T mm 5
eI R R St s R phcliexrd i

Tooa

' - FREQUENCY - XFERV XFERT
’ 3.00000€¢01 1.15989E-08 246h49SE~03
- be3HdiTEMNL 2.43311€-08 5438444E-03
ki 1.3L077E402 5.11685E-08 1.03347€-02
Be e S UL TE AP — — - 1. 06968E~07 1.63L08E~02
£ $.99222€+02 2.22487€E-07 1.83021€E-02
~ 1+26679E403 4.569353€E-~07 1.54S4TE-02
2.67807E+03 9.38284E-07 9.38089€-03
— - -5.66159E403 1.88597E-06 LeT7718E-03
; $.19689E+00 3.71020€-Go 2.30063€-03
2.53030E+04 7.06057E-06 1.05272€-03
5.36919E404 1,28172€E-05 5.17357€E-04
1.43085E405 2,17 428E-05 2044773E-04
2.39C68E40% 3.35001E£-05 1.15789€-0+
----- ~5+05u04E405 #e521920E-0L .47 715€-09
1.06845€E+06 Se14950E-05 2.59083E-05
! 2.25877E¢06 5.03261E-G5 1.,22552€-05
: @ 7751T7€+06 5.26912€-05 2.79703E-06
1.59950€407 8412981E-05 2474 213€E-06
2.13414E¢07 1,64038E~00 1.29710€E-0b
— b5 3269E407. - J.L6JO2E-CH 5.13557€E-07
3.53796E+07 7.30071E-04 2.90227€-07
- 3.00000E¢01 1.1598%E~03 2.66499E-03
6.00000E+02 2,30859E-08 5.11332€-03
1.26000E4¢02 .53572€E-08 9.45925€E-C3
2.40000€+02 9,08321€~68 1.51353€~02
i s 3N0QDE 402 1.79198E-07 1.85753€E-02
! 3.60000€-02 3.51536E~07 1.73130E-02
1.32000E¢03 6.bL13LE-Q7 1.20972€-02
i 3.,8L000E¢03 1.31047€E-00 6+86203€-03
- 7.6800CE403 2.493322E-0€ 3.55677E-03
1.53600€E404 «.631696E-00 147964 2E-03
- -~ 3.02200E+0s 8.28359€E-0¢ 9.003735E-00
§.t4u00E* 0L 1.42169E-05 4.50653E-04
1.c2880E¢05 2429336E-0> 2425264E-0+
2.45760E405 3.3960+E-0= 1.12636E-04
4.93520E+405 wekB8190E-05 9,63180E-0>
9.830LGE+DS 5.1206+E~05 2.81593E-05
~1.966082406 5.68374E-0¢ 1.40797€-05
3.93216E¢06 ©.03389E-0> 7.03984E-06
7.86432E406 6.71021E~0% 3.51992k-06
1,57286E¢07 1.21722€~0w 1.75996€-06
3.34573E007 2.641320E~0 8479980€-07
6,29146E+07 LeB20410E-Cu ++33390€-07
- -1.25829E408 9.63985E~06 2,19995€-07
2.91658E+08 1.52129€~03 1. 09996€-0/

FIGURE 24
SAMPLE WIRE-TO-WIRE COUPLING SUPPLEMENTAL OUTPUT
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4.3 ERROR CONDITION CODES

IEMCAP performs extensive checks for errors at various stages of
execution. When an error occurs, the program prints a message giving the
error code and a brief description of the error. In scme cases, it prints
key parameters to further defiae the error.

An error condition can be fatal or non-fatal. A fatal error causes
execution to terminate and generally results from an unreconcilable
situation such as a missing EXEC card or working file misalignment. The
majority of the error conditions, however, are non-fatal. The program
ignores the bad data or parameters and continues. Although continuing may
produce incomplete results, it allows the program to check for additional
errors.

The error messages described here are from program-detectable errors.
They are conditions which the program logic is able to detect and are
different from computer~detectable errors. The latter are detected by the
system support software for the particular computer and are not controllable
by IEMCAP. A memory overflow is an example of a computer-detectable errcr.

In some of the error messages, alpha ID's are printed in 1EMCAP internal
code consisting of a 10 digit number. This is broken into five groups nf 2
digits each. (The number may be 9 digits in which the first group is one
digit with a suppressed leading zero.) The character associated with each .
group is obtained from Table 9 to form the ID. For example, the code ‘
1801040118 is broken into groups 18-01-04-01-18 which, from Table 9, is RADAR.

4.3.1 IDIPR Errors

| There are fifty-eight program detectable errors in IDIPR, of which only
1 three are fatal: exceeding the maximum number of equipments, an EXEC card

| out of order, or an ISF spectrum ID record not matchbing a port. The IDIPR
error codes are given in Table 10.

4.3.2 TART Errors

After the input data is processed by IDIPR, it is possibie that there
are still errors in the input that could not be detected by IDIPR. A likely
type of error would be a specified component that does not exist, such as a
port-associated antenna ID that cannot be matched in the antenna data. Such
errors that can be detected by TART cause an error diagnostic to be printed
out. The fatal errors are an invalid TART task control card, file alignment
errors, invalid system type code, or a zero fuselage radius for a spacecraft.
If there were non—-fatal errovs during a TART run, a message is printed at the
end giving the number of errors which occurred. The TART errors are given
in Table 11. The TART subroutine is given as an aid to tracing the cause of
i the error.
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TABLE 9

IEMCAP ALPHA ID INTERNAL CODE

CODE CHARACTER CODE CHARACTER
00 blank 19 S
01 A 20 T
02 B 21 U
03 c 22 v
04 D 23 W
05 E 24 X
06 F 25 Y
07 G 26 z
08 H 27 1
09 I 28 2
10 J 29 3
11 K 30 4
12 L 31 5
13 M 32 6
14 N 33 7
15 0] 34 8
16 P 35 9
17 Q 36 0
18 R
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Section 5

EXAMPLE TEST CASE

In this section, a use of IEMCAP is illustrated by a test case, called
the "mini-system." This test case can also be used to verify the operation
of IEMCAP on a particular computer by comparing the answers to those repro-
duced herein. This data is designed to test the various routines and math
models in the program and is not recessarily relatable to a physical systenm.
The engineering data is presented along with the resulting IEMCAP inputs and
sample computer outputs.

5.1 MINI-SYSTEM DESCRIPTION

The test case system ("mini-system") is an aircraft witb physical
dimensic-s as shown :n Table 12. These parameters can be selated to Figures
3 and 4. ‘The subsystems and equipments which compose the mini-system are
shown in a basic schematic diagram in Figure 25. The eight equipments are
shown along with their ports and port connections. Each equipment is desig-
nated by a subsystem and equipment ID, For example, equipment 1 has equip-
ment ID "UHFCO" and sabsystem ID "CNI." Each equipment box location is
given in terms of buttline, waterline, and fuselage station in that order.
Also given is the compartment ID im which each box is located. (Compart-
ments isolate boxes; that is, no courling can occur between boxes in differ-
ant compartments).

Equipment case leakage is taken as the first port in each equipment.
All other ports are shown with their ID's for each equipment. For antenna-
connected ports, the antenna ID is shown alung with the location cocrdinates,
This antenna ID refers to the system-level parameters for the particular
antenna type, Note that the same anteana may be deplcyed at several
lccations on the aircraft, For wire-connected porte, the bundle and wire
ID's, port interconnections, shield terminations, and exposing apertures
are shown. Ports are indicated as sources, receptors, oi both by inward
arrows, outward arrows, or both, respectively.

Wire bundling and routing is shown in Figure 26. Each wire termination,
branch, or direction change is represented by a point with an ID and lccation
coordinates, as shown. Also. dielectric aperatures in the aircraft which
expose bundle segments are shown with their locations.

With the basic syscem establirhed, the detaiied parameters of the ports
are defined. As an example, the equipment case and first intentional port of
equipment "UHFCO" of subsystem "CNI" are discussed in detail. This equip-
ment represents a UHF communications transceiver. The EMC specification used
as an initial for uon-required spectra is MIL-STD-4561A.
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MINI-SYSTEM AIRCRAFT PARAMETERS

TABLE 12

Conical Nose Limit Fuselage Szation

Wing

Wiug

Fuselage Radius

Core Radius

Centroid Water line
Bottom Water line

Bottom Option

Root Coordinntes

Buit line

Water line

Forward Fuselage Station
Aft Fuselage Station
Tip Coordinates

Butt line

Water line

Forward Fuselage Station

Aft Fuselage Station

165.0 inches
56.5 inches
18.8 inches
22,0 inches
12.0 inches

FLAT

55.0 inches
12.0 inches
225.0 inches

456.0 inches

230.0 inches
16.0 inches
435.0 inches

490.0 inches

A e e
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MINI-SYSTEM BASIC SCHEMATIC DIAGRAM
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MINI-SYSTEM WIRE BUNDLE ROUTING DIAGRAM GP13 1075
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FIGURE 27
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XFMR COUPLED STAGE
Fo = 300 MH2 SOURCE
2 Y=1d8 AM VOICE
ISOL = 80d8 b=5=K:-Iz
S o 002
FIGURE 28
DETAIL OF PORT “COMLO"”
—CHAN BW =
50 KHz
TOOWATTS | o ccnn ome wmm e cnen wmen . — eme e — — e e— — — cm— —
TYPICAL TUNED T
FREQ SPECTRUM | 50 dB
| 100d8
ENVELOPE — 17 \ |
MIL-STD461A | '\ 2nd
CEO6 1) | HARMONIC 3rd
LEVEL . .
| I | HARMONIC I
1 | 1
18 GHz

1
14 KHz CARRIER
TUNING
RANGE

225 MHz  399.9 MHz

FIGURE 29
EMISSION SPECTRUM OF PORT “COMLO"
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SUSCEPTIBILITY SPECTRUM OF PORT “COMLO"
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‘} Since case leakage is not an intentional port, it has no required outputs
> or susceptibilities. For the particular port in question, the susceptibility
and narrowband emission spectra are the MIL~STD-461lA limits. The broadband
emission spectrum, however, is user defined and is shown in Figure 27.

[ S

As an example of an intentional port, consider port "COMLO" connected to

Nl WA A Vo 4 R Ome

§ the lower communications antenna. A sclhiematic of this port is shown in

- Figure 28, and its spectra are shown in Figures 29 and 30. This port is an

i input and output fo: voice AM signals whose carrier ranges from 225 to 399.9

% MHz. As snowa in Figures 29 and 30, the total frequency range of interest is é
G 14 KHz to 18 GHz. The frequency range of the required outputs and responses :
‘2 is 225 to 399.9 MHz. In this reauired range, IEMCAP will compute the %

emission spectra. Since this is « tunable port, the envelope formed by

tuning the carrier over its range will be used. The secend and third har-
monics are 50 and 100 dB, respectivaly, below the carrier as shown. All other
spurious outputs are limited to MIL-STD-461A levels., The susceptibility
threshold spectrum is similarly computed.

O

5.2 1IEMCAP RUN FOR MINI-SYSTEM

With the system to be analyzed defined, the data is written in the
IEMCAP input format and punched into cards fur use by the program, These
cards are read, deccded, and listed by IDTPR. Any diagnostics generated are
included in this listing.

AR NIl o AP TN 1 R B i

The input card iisting of the data described above is reproduced in
} Figure 21, (Note that some of the key words are abreviated by their first
two characters; e.g., "BU" for "BUNDLF"). The task specified on the EXEC
card is for an EMC survey, and the job status is new (no old ISF). There
are no diagnostics, so the program continues into initial processing.

1

After the spectra, the working files, and the new ISF are generated, a
report of all data processed and spectra generated is printed, Sample
outputs from the report for the mini-system run are reproduced in Figures 32
through 36.

With the data successfully processed by IDIPR, the TART section of
IEMCAP is run. Samples from the TARI output for a mini-system survey run are
reproduced in Figures 37 through 39. The analysis output is given for the
first two receptor ports in UHFCO, described in the previous section. Note
that no intrasystem EMI was found for the equipment case (Figure 38).

The EMI summaries from the emitter ports coupled to COMLO are reproduced in
Figure 39.

Fh AR e ¢ o RO I S v R W« 1
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APERTURE

ANTENNA{

;‘*‘:.@;m’ ,z:ﬁgg.,e:-‘* L O S = RO e ;}@3;»_.; o
At e —— \% —
INPUY CARDS N
REMAPK= FILF IN=CCOTLM CORRECTED SASELTHE SYSTEM., PCEVISEN 9-4-73
CONTROL { EXEC=CEAR yNEW, SURVEY
0U=NO
SYSTEM=ATR,0,0,04+-06s=100,
WNGRT=665,12,225,4E6
SYSTEM HGTIO=230,16,435,490
FUSLGE=1654.45€.5 185.2 ,2‘., 12.4FLAT
ENVIRON-(eF0= 1E3,100E3,1E€,1G0€6,1F I, 4E9
MENTAL < OE=30,30,406440,30,30

FIELD L IE==204-2095959-20,4-20

APEI=NSEUH 4N, 0,86 ,35,50,M0W
APER=TOPCP,G,”.2,332 « 59306, 10,“0“
ANT=COMTA,NIPOLE,VE, (.20

ANT=CMANF ,LONP,HT,(.25)
ANT=TOSP,DTPNLE,VE, (. OA?
ANT::POD“Q'HORN,HZ’(010'705,30’30,-5’(,0f-20,
ANT=PDOMN, RIPCLE)VEy (. 0F)

ANT=ALTH, HORI yH7 9 (o 059 74552590y =4y 110, -30)
FILTER=FLTP1,SGTUN,1,(30CEhy1.E39~1,-80)
FILTER=FLTR2,TRCOUP 1 4+(300.€6,-1,-00,9250+.1)

FILTERS

WIRE
TABLE

FILTEP=FLTRI,BUTTER 54 (1.075E% J1€6y=14~80)
FILTER=FLTPL,LOWPAS b 4 (1.5Fy~1,-20)
FILTEP=FLTPRS, HIPAS sy (4 95ER 3=1,4-81)
FILTER=FLTRE, BPASC,6, (,I9FEH ;4 05F5,y~1, =A0)
FILTER=FLTR7,BRICT 10, (4 01E5,8.khy=1,y~AR0)
WRTBL=SPC22,UNy14309156424%
WOTBL=SPCS2,Hy 193091592 y42y8,6069463
HRTQL=SPCCC ,“S ,1' 30 ,1 ’692.8,‘02' “,6'61‘0‘!3 ’7,6.7
SUBSYS=CNI

EQPT=UHFCO,M4E 14 ADJUST,AFCTP, WONE,21.5923,180
COMMENT=UHF CNMM

FREQ=30 ,18 «€941,35

PORT=NASF, 0,0

EQUIPMENT
CASE )25

PORT COMLO {

PORT=CCMLOZANT s (TOMTA,G 340, 05,96,NOWY 350,505,090, 0

SOURCE=CASE, 30,MILSPC,SP (1004927459 100.€3,27.5,25.€6952.%5100.E5,
1.E9y~2446)

RCEPT=CASE,50Ge yMILSPCy MILSFC

s FLTR2

SOURFE=RF, 3045 225669399.9E6,100.550.E3,AM(VOICE,5.E391)4(~50,-100)

RCEPT=PE, 30.,225€6,399.9E6,~100 ,50.E3,AMWOICE,5.E3,0),1.E6

PORT=COMUP JANT , (COMTB,0,0,09138,6254N0OW) 4,50,40,C+0,0

sFLTRY

SOURCE=RF, 39.9225E6,399.9€59100.,“0.53,A3(VOIPE,=.E3,1),(-50,-100)
POEPT=RF, 30.,?25E5,39Q.QE6.~100,50.E3,AW(VJICE,S.E3;0),1.E6

PORT=ADFIN,ANT, (CWMADF 90509050,129,N0H) 450,0:0,0,90 s 0
RCEPT=PF, 30.,22556,399.9?6,-1&0q53.E3.AH(VOICE'5.E3,U),1.€5

°0QT=PHRS°,VIRE,(BNﬂllpgiﬂigli,GNO,NGNE,EX)1.5,0'0’0;0 s 0
SOURNE=PONER, 30, 117440042, 1,Meb1A
RCEPY=PNNEPR, 30, 115,400,291 PMU6 1A

PO?T:&IDOT,H*QE,(QNDLZ,BZ&Z,AZ,GNGfNONE.NOTEX$,50,0,0,000 s 0
SOURCE=STGNAL,y 30.920.E39keERyRECTOL( 20e€351.E-6) 910, VLTS, 4.E6

POPT=PYCON, WTRE, (RNNL2,32W1i: A2, GNO,GNDHEX) 450409 0,0+0,0
SOURCE=SIGNAL 30, 20.E3,5.E6,RECTPL (1.E3,.2E-3) 910, VLTS 4 EE
QCE°T=SIGNIL03D.20.E~12,5.E5,RECTP&(1.63,.25-3),16,VLTS.“.E5

CNHMMENY=TACAN

EOPT=TACAN, ¥617510,ADJUST,CNIBY yNOT 4 ~3,154175

FRFQ=’0’18-5911,35

FOTBL=800.€6,962.E6,1025E643130.€641213.E6,1280.E6,1380E6

PORT=CASE, 0,0
SOUQCE=CASE, 30, HTLSPC,y RILSFC
RCEPT=CASE, 30,NILSPC,MILSFC

POQT=TQCQF.‘|N7 ,{CM{TA,U ,090;80 '375gN03) 50 9009 ,000 +FLTR3
SAYRCE=RF, 30,1025.56,1130F6,1500,57253.RﬂBAP(QECT°l'30.2.55-6),2-509'80)

FIGURE 31
DATA INPUT FOR MINI-SYSTEM
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RCEPY=RF 430 496266 ,1213E6,-100,500E3,RADAR(RECTPL ,30,2.5E~6) 4 100ES
POPT=PONER ,WIOE, (INNLL,B31W2, 81 ,GNDyGNOyNOTEX) 5 0550,0,0,0 s 0
SOURFE= POMER, 30, 117,%00,0,y3,M4614
RCEDT= POWERG30,115,4:04093,4461A
EOPY=TIFF M4 619 ADSUSTLUNIRY,NOT 35,7y 175
FREN:30,18.E9,1,3F
FOTHL=1036.€6,1090F6
PORT=CARE,0,0
SNUPCE=CASE, 30 MIL,MIL
RCEPT=CASE , 30 4MIL 4 MIL
PORT=IFFRF,ANT, (TRSP, 0,0y 098035220 yNON) 350,0,850,0 HFLTRY
SOUPCE=RF, 30, 109NE6,3090E691000 ySE63RADAR,(TPZD,2200,. 45E=5,
e1E~€ 3o 1E-6) 4 (=60, ~90)
ROEPTZPF,30,1030E6,1030E64=7057E6,RADARP(TPZD, 2200y o4SE-6ye3E=-H,
nit"ﬁ‘ ,0
PART=ONUEN ,WIRE, (BNDL1,A1W2,C1 yGNOsNONE,NOTEX) 4 o549 050,050  »0
SOURFE=PINER 305 115,400, 35 3, Mu61A
RPEPT= PONER ;3041159400409 3,Mub1A
SUBSYS=TMAPD
COMMENT=IN-ROARN PYLNN
EQPT=INPYL, MyfiA,BDIJUSY,STAG,NOM 481,5,-20,3C0
FREN=30,18.E9,1,35
FOTRL=1E6, 4E645FH
PNRT=TASE, 0,40
SOUPCE=CASE,304MTLSPC, MILSFC
DCEPT= FASE,30,MTLSPC, ¥TL3FC
PORT=IPF Y, ANT, (PNDUYR, 100 ,0,21.5,-209210,007),73,0,0,0,0;FLTRS
SOUPLE=RF ;30 ,1E% y4€6,1503093E6,SPErT (= 5E6,3=1842500571e8,
0556"‘180 2) ) (“60.1”50.,
PORT=TPAX,ANT, (ONDHR,100,130481e5,-20y340,4807T),73:G9050,0,FLTRS
SOUPCE=ZRF 30, 1E6 4 4E 691650009356 ,SPENT (= SEEy~1842 yCes71e8
«BF6y=12,2) 4y (=504 4-20,)
PORT=TPQO ,ANT , (PNNHN,G50,81.5,~209270,8N07)5100,0,0,0,0 s 0
REEDT=PF ,30,1F6,4F 6,90, 3F6, SPECT(=,5ER,~18.2,
097 1eRyaSF6,=18,2) 40
POOT=EF DTN ,NIPE , (ANNL2, R2H1 492, CNDy 559EXY 9150905050 s 0
OCECT=FEN,308,1,1,(30,1,05 1.EiCy1,0)
PARY=ATDIN,WIRF, (ANOL 22,3202, P2, GNN yGNDJNOYEX), 1005 3,0,50,04046
DCFOT=CTGNAL ¢30,01FE 345,65 ,PECTPL{20.E3,1.E-6) 10y VLT, 4.E6
PORT=DWRSD JHIPE, (OMNL 1,811, 1 yGNRyNONEsEXY 3¢5909040,40 »0
SOURITE=PNHER, 304 115,400, 2y 1,MLELA
DCFPT=PNUER 30,115,030 4243 944618
FOMMENT=AUTANARN FYLON
EOPT="7PVL,M“61AyQ“JUqT,STAQQNOM 2136.5,4-20,359
FREN=3G4,18.E9,1,35
FNTBL=1E6,LEG,5ER
POQT=CBSF, 3’0
SOUAE=FASF ,30,4,4TLSPC, MILSFC
OrEPT= CASE, 30, TLSPr, VILSFC
PABT=NIFY ) ANT, (ONHUR 101,041 34.54-264300430T),73,0,04G,0,FLTPS
COURANE=OF 330 41F2 J4EE 15000 3 3FhySPENT (= oBF€y~18.290e971.7,
eEFBy=1842) g (=8Cay="C)
20PT=0ABY, ANT ( (POPUO 100 1R 91 36.F4~20437C4RNT) 473,0,040,50,FLTRE
SOURPE=PF 330 1ER JUFF 415300, 3EhH, SOFOT (= FFE,~1842,04971.8,
0565"18-2) Q(‘Eﬂo”FE o)
PORT=0BNO0 JANT L (PNPMM LGy 0¢41340539=20453604R07),1C60,0,C4040 G
PrEPT=0F,30,1E6,4EH,-00,3F6,SPENT(~.50R,=18,2,
C!’ilﬂ’ lSF“ "180?) 'G
POMMENT ZCEMTES LTNE STATIOM
EQPTSrENTL, YR 1A AN JUST,STAS, M0 43, =20, 32F
CIEQ=30419.E991,3%
FOTOL=1EF LEE,57¢
PORT=CACE, 0y
SOIFEZCACE , 35 WL ]PC, ML CFN

FIGURE 31 (Continued)
DATA INPUT FOR MINI-SYSTEM
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RCEPT= CASE.304MILSFC,yMILSFC
POART=CLFXy ANTy (PONHR,10040,04=20,280,NOW) 4,73,0,40,0,0 ,FLTR™
SOURME=RF 30, 1FER y4FE 1500049356y SPECT (= 5FE9~18429042714+8,
e5€69=18.2) 5 (=F04y=R0,)
ONRT=CLAX,y ANT, (PONHR 3100 91 8C 90 9y=2043504NOW) 973,040, 040,FLTR?
SOURPE=RF g 304 1E6 y4FF 315000 y3ES g SPECT (=o5FE,=182,04471.7,
.556,-18.2‘,(-50.,-“0.)
PORT=TPOP 4ANT , (PNOMN, {90, 09~2093109NOH) y1004909090,0 y U
RCEPT=RF ,30,1€6 y4ER,y -G}y 3FR,SPECT (~.5EH,-1R 2,
0971.8y.5E54=12,2),0
SUBSYS=RNALT
ENPT=PTUNT, M64 JADJUST,CNIBY,NNT, 049,175
FREQ=30,y18E9,1,35
FNTBL=L200ES,46300E6,4LCOER
PART=CASE 40,0
SNURCF=CASFy35, MTL,MTL
RAECT=CASE,30,MIL,MIL

5 PORT=PFAUT ANT, (ALTM, (0, 180, 424052129 N0%) 450464040, 0 14

k- SNPCE=RFy 30y 4200ER, 5300FHy 130985, RADAD(TI2ZD,10F3ye1€E-€,4.01E~E,

é 2 01E=R) 4y (~4Cy-0L],-%D)

‘:; PARY=RFINGANT,, (AL YN Ly 1R) 402, 09212)MNOW) S G905y 0 v0,C i
i+ RAEPY=PF, 30,4 00FERyL3IGIEE 4«30 ,50FR,RANA?(TOZN,16F3, e 1E~Fy . G1E~B, :
k' 001&‘6,,C

q SURSYS=NISO

; ENPT=NTSP M4uH61, ADJUSTLAFTC2,M0T,21.5,18,180

é FREN=30,18.E9,1,2°

PORT=CASE ,0,0
SNYPFE=CASE, 30y MIL,MIL
RAEPT=MASE,30,MIL 4MTL
PORT=NRPINGHIRE, (ANNL2,32W2,02,GNN,GND,EX) 3, 0y 0y 09040y 0
RCEPTY=CIGNAL 30y 1F 346 e ES4PFCTPL{20.EIy1.E~5) 410,VLTTy4.ED
U=3NNL 1
AP TS=A81,5965910C,B190,R069370.4401y-%,90,4050
ASEG =AY ,91,2"0.9,b,"0M¢1,1’0°C°,
BisTl, 32,0440 0MP1,C
WIRE=P1H1,SPr22,A1,71,71
HIDE=R{ W2, SEMrS2,11,M1
BUNDLE=RNOL?2
Bst=529 0,75,115,Q2,-31.5,-209270,(‘2,'5,90 "0&61)2,21-5;1’3’150
BQEG=52'C291190 2,‘0,‘.‘0”91"3365"”,
B2,729191.0544COMP2,0,
N2,02922044y,CNM21,0
WIRE=R2W1,<°CCC,A2,02,32
WIRF=P2W2,SF"S2,82,M2,N2,482
ENNATA

FIGURE 31 (Continued)
INPUT FOR MINI-SYSTEM
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< v AP . e
I B TR ARSI TR

syas = NI EQPT = UHFCO
FLN2= «300CE¢+02 FHIZ2= +_RB00F+11 NFQO2= 1 NFQU2= 0 WNFRQ= 31

FRFQUENTCY TARLE

1 FROTSL 1 FROTIL 1 FPQT 8L

1 «3000£+¢02 12 «6144LF+ 05 23 «1258E4(008

2 «6030F+02 13 «1229E+06 24 <2517 E+09

3 «1200E+03 14 «2458E+ 06 2% ~5C33E409

b «2400E#+03 15 «4915E+ 05 26 +1007E+10

5 .4800E+03 16 «9830E+ 05 27 «2G13F 410

6 +9600E+03 17 «1965F 407 23 J4f2TE 410
g 7 +1920E+ 04 18 «3932E+07 29 «8053E¢10
o 8 e384 0E+0N 19 «786LE+D7 20 J1611F#11
H 9 «7E6ROESOL 20 «1573€40R 31 «3221E+11
e 10 «1536E¢05 21 o3LLEENCS 2
4 11 «3072E¢05 22 «62C1T4 08 i
- EMTR FPED INNEX TARBLE .
Lt ISR ®RT TYPE IFWIN FUTN IFMaxX FMAYX 7
2 1 RF a «THBGE+0L 31 «3221E¢11 i
2 2 oye 1 «3000E+32 22 «6291F 2R !

3 <16 1 «3000E+02 22 «6291E+0R :

b CTRL 1 «3000E+02 22 25291 E¢0R :

& £FO 1 «3003E+02 1 +3000F+02 :
5 f CASE 1 «300CE+02 30 «1611E+11 %
Y 3
- RCPY FREQ INDPEX TAALE ‘
= ISR PRY TYPE TIFMIN FMIN IFMAX FMAX
4 1 RF 9 STRBLESOG 31 «3221E¢11
3 2 OWR 1 «30C0E+02 2% «5033F4+09
2 3 St6 1 «3000E+02 30 161°F¢11
- 4 CYRL 1 «300CE*)2 30 «1F11E#11
4 & EED 1 +3000E¢02 39 S1F11F#14
f C CASE 1 «300CE+02 390 W1611F+11
E!

FIGURE 34
FREQUENCY TABLE

IDIPR OUTPUT FOR MINI-SYSTEM
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NEW TSF FILE
sossvrseness

INTTIANL PORT SPECTPAR

SUBS = FNY E0PY § = UNFCO F0PT 4 = CASE

3

A 1IFRO  FREQUENTY LSRR ') ¢ o £ 1 e ¢=aRECEPTAR~~=t
o NR SPECT N8 LINTY 88 SPECT 88 LINIT SPECY LIMIY
< 1 3088Ee02 -1080.0 -103G.0 ~1000.0 ~1030.8 1000.2 1016.0
R 2 .6000E+02 -1000.0 ~1€30.0 -1000.0 -1030.0 10100 1010.0
5 3 +1200E+03 ~1080.0 ~1030.0 21.5 -2.5 2609.5 1010.0
- & .2600t+03 -1000.0  -10830.0 2r.5 -2.5 1300.0 1019,0
5 S A8JREU3 -1900.0 -1033.0 27.5 -2.5 1000.0 1016.0
= 6  +9600E+03 ~1000.0  -1030.0 27.5 -2.5 1000.0 1010.0
£ 7T +1920E406 -1900.0 -1030.0 27.5 -2.5 1200.0 1010.0
e A J38MRESON -1080.0  -1030.0 27.5 -2.5 100040 1010.0
£ Q.  .76BBECO4 -1000.0 -1030.8 1.5 ~2.5 1000.0 1010.0
5 10 AS36EH0S 35,0 5.0 2r.5 ~2.3 160.0 158.0

P 11 .3072Fe05 3.0 4a0 2.5 -2.5 140.0 150.0
% 12 +61M8EHIS 32.¢ 2.6 27.5 -2.% 160.0 150.0
13 12298406 31.2 1.2 3.3 3 160.0 150,08

16 J2488Ee06 29.7 -a2 33.4 3k 140.0 150.0

15 .AMSE406 28,4 -1.6 35.6 6. 16048 150.0

16 J9A30E06 27.1 -2.9 39,7 9.7 16009 1560

17 .1966E+07 25,7 -4e3 %2.9 12.9 160, 158.0

18 <3932€+07 26.3 -5.7 45,0 16.0 16040 150.0

10 786MEQ7 22.9 -7, 43,2 19,2 160.0 150.0

20 JASTIEC08 21.% -%.5 €2,3 22.3 140.0 150.0

21 JIMN6ENGR 20,2 “5.8 52.6 22.6 136.0 16k.0

22 +6291€+08 28.0 -1.1 0.0 10.0 1340 14,0

23 .1258E¢09 33,5 3.5 25,2 -3.8 136,9 1400

26 J2517E¢Q9 38.1 8.1 11.3 -18.7 13,0 164,0

25 .5033€409 02.8 12.8 -3,6 -33,6 13640 166.0

26 «1007E¢19 470 17 b -13.8 ~48,.5 136.0 14,0

27 281310 52.0 2240 -10060.0 -1030.0 136.0 16640

28 JMD2TE+10 56.6 26.6 -1000.9 -1030.0 136¢.0 14,0

29 80535610 60.0 300 -1000.0 ~-i030.0 13u.0 14,0

30 <1611€¢51 -1000,0 ~-1030.0 -1000.0 -1030.0 14640 15640

NEW ISF FILE
[T Y YT VY Yy L)

TNITIAL FoOoeT SFECTPRA
SU8s = NI FQPT 1 = UHFCC PORY 2 = COMLO

1FRQ  FREQUENTY L ) A £ 1. SETE R L S L SR —mea—- . 4==RECEFTOP=ams
N9 SPECT  NR LIMIT 98 SFEFT B8R LTIMIT SPECT LI9tY
9 .7680F¢04 43.9 13.0 -1000.0 -1030.0 103.0 133.0
10 L1536E¢05 43.0 13,90 -1000.0 -1030.0 103.0 133.0
11 +3072F:0S ©3.0 13.0 -1606.0 -1030.0 103.0 133.0 i
12 <6144ES0S 43.0 13.0 -1000,0 -1030.0 103.0 133.¢
13 1225€E+06 83.6 13.0 -1000.0 -~1030.0 103.0 133.0
16 J2858€E406 4340 13.0 -1008.0 -1030.0 103.0 133.0
15 L& 915E0% %3.0 13,0 -1000.0 ~-1033.0 10340 133.0
16 J9830E+E6 %3.0 13.0 -1000.0 -.030.0. 10340 133.0
17 J1966E+07 83,0 13.0 ~1600.0 -1038.0 103.0 133.0
1f ,3932E¢07 43.0 13.0 -1000.6 ~-1039.0 103.9 133.0
19 +786MED7 83,0 13,0 -1006.0 -1030.0 103.9 133.0
20 +1573Fe08 4340 13.0 -100G.0 -1030.n 103.0 133.0
21 JI1N6E08 ®3.0 13.0 -1803.6  ~-1630.0 103.0 133.0
22 «6291E40% %3.0 i3.0 -1006.0 -1030.0 103.0 133.0
23 L12%8E+09 635 13.0 -1C00.0 -1030.0 10340 133.0
2% J2517F209 123.0 93,0 163.5 11 4.5 -27%0 3.0
25  .5033F409 123.0 3340 143.5 1165 ~27.0 3.0
26 +1807Ee10 73.0 %30 9.5 SR8 103.0 133.0
27 J2013€e10 %3.0 13.0 -1000.0 -1030.0 103.¢ 133.6
28 WA02TEC0 43,0 13,0 -1000,8 ~1030.0 1C3.0 133.0
29  JBIS3ES1D &3.0 13.0 -.200.0 -1030.0 10343 133.0
30 J1511Fe11 43.0 13.0 -100v.8 -1630.0 103.8 133.0
3 W3221E411 430 13.0 -1000.0 -1030.0 103.0 133.0
FICURE 35
INITIAL PORT SPECTRA

IDIPR OUTPUT FOR MINI-SYSTEM
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’5ﬁgﬂﬂﬂﬁmﬂﬁmmfia, A T T S

1FRQ

18
11

13
1b
15
16
17
18
19
20
2L

e
-

28
25
26

28
29
L]
31

B e g % i
~ i &
INTT IAL PORT SPECTERA

SURS = NI EQPY | = UHFCO PORT 3 = COMYP
FREQUENCY L, cmmme e cEN]TTEPccoencmmscccaneans #==~RECFPTNO-=mt

N SPECT N9 LINIT 88 SPECT 83 LTIY SPECT LIMIT
JTEADES 0L 43.0 13.0 -1600.0 -1030.0 103.0 133.0
«1836E+05 43.C 13.90 -100) .0 -103040 107.0 133.¢
«3072E¢05 3.0 13,0 -1000.0 -1030.0 103.90 133.0
+6144E QS &£3.0 1%.0 -1000.0 -1030.90 103.0 133.0
«1229€¢06 3.0 13.0 -1000.0 -1030.0 103.0 133.0
«2&508E+ 06 43.0 13.0 -1002.0 -1030.0 103.0 133.0
+HISELE &3.0 13.0 -4600.C -1030.0 103.2 133.0
<9838 06 &3.0 13.0 -100C .0 -1030.0 10%.0 133.0
<1966+ 07 3.0 13.0 ~10006.0 -1030.0 103.0 133.C
«39%2€ 07 43.0 13.0 -1000.0 -1020.0 103.0 133.0
« 736 4LE QT ©3.0 13,0 -1060.0 -103C.0 1083.0 133.0
«1573E40P 63.C 13.0 -1C00.0 -31030.0 103.3 13%6
«31L6F 08 &3.0 13%.0 -100C.0 -1030.0 103.9 133.¢
«BZLECCA &83.0 13.0 ~3C00.0 -1030.0 103.3 133.0
«1288E¢0Q L3.C 13%.0 -1CJ0.0 -1030.0 103.0 133.0
<2517€+09 123.6 93.0 1405 118.5 -27.9 3.0
.S833E4 00 123.¢ 93.0 168.5 118.5 -27.0 3.0
«1007E¢1D 73.¢C 4340 9.5 68,5 103.0 133.0
«2013€E¢10 3.0 13.0 -1€00.0 ~-103C.0 193.0 133.0
o 02TESLO %3.C 13.0 -1000.0 -1030.0 103.9 $33.0
<B053F¢10 3.0 13.0 -1000.0  -1030.0 103.0 133,y
02611444 3.0 13.0 ~10G6.0 -1030.8 10340 133.0
«3221F¢ 11 &3.0 £13.0 -1000.6 ~1030.9 191.0 133.0

INITIAL PORT SPECTRA

SU8S = CNT EQPY 4 = UYNFCO PORY & = ANFIN
FREQUENCY S nnmevcvmanscneerEMITTEReonecon cacccace~ny 4===RECEFTOR-~=¢

N% SPECT N8 LIMIY ag SPECY BR LIMYY SPECT LIMIT
+76A0E¢ 06 0.0 0.0 2.0 00 10340 133.0
«1536F¢05 0.0 0.0 0.0 «w 0 103.9 133.9
»3072E 405 0.0 3.0 3,0 0.0 103.3 133.0
«S104E¢ 05 0.0 0.0 8.0 0.0 . 103.0 133,90
S1229E¢06 0.0 0.0 0.0 .0 103.0 133.0
«2658E206 G.0 30 0.0 0.0 103.0 133.0
+0915E¢06 U.0 0.0 1.0 0.0 103.0 133.0
+9830€:06 0.0 0.0 0.0 0.0 103.0 133.0
<19FGELD? 0.0 0.t 3.0 0.0 103.0 133,0
«3932E+07 0.0 0.0 0.0 0.0 103.0 133.0
~TOORESQT 0.0 0a0 8.0 0.0 103.0 133.0
0157308 0.0 0.0 0.0 0.0 103.0 133.0
«3146E¢ 08 0.0 8.0 0.0 0.0 103.3 133.0
«6291Fe08 0.0 0.9 0.0 0.0 103.0 133.9
+12%8E+ 09 0.0 3.0 te.0 0.0 103.0 133. 4
«28417E¢03 0.C 0.0 0.0 0.0 =27 .0 3.0
+8833€¢09 flal 3.0 ¢.0 0.0 =27.2 3.0
«1887E 10 [ %] 8.0 0.0 0.0 103.0 133.0
«2843Ce1 0 0.0 3.0 0.0 0.0 103.0 133.0
e 027E¢10 040 0.0 8.0 0.0 103.2 133.0
«80R37410 0.0 3.0 0.0 0.0 103,93 133.0
L1611Fety 0.0 0e0 JeG 0.0 103.0 133.0
«3221Ee 11 040 0.0 0.0 0.3 103%.12 133.0

FIGURE 35 {Continued)
INITIAL PORT SPECTRA

IDIPR OUTPUT FOR MINI-SYSTEM
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NEW ISF FILE
[T IY Y Y T YY

NEW ISF FILC

FYYYTYYYY e

A AT AL 20, P, 4




*

LAY

Bnnds Lesia
"\%2’,:@}% »'5 A

P ——

EZ\" “
S WEM TSF FILE
s [XSTYY YT PN Y Y]
273 ITNITIAL PORT SPECTRA
74 )
{- SUBS = CNI  €QPT 1 = UNFCC PORY § = PURSP
" = IFRG FREQUENCY Snrenoncnncncn tnseafR] TR wemvosnccncacanany $===RECEPTOR=~-2
b3 N® SPECT K8 LIMIY 9% SPECT 88 LIMIT SPECY LInY
24 1 30808002 138.0 183.9 132.0 102.9 135.6 155,68
b e J6000EB2 139.0 100.0 132.0 102.0 135.6 165.6
3 3 .1200€e03 130.0 108.0 132.0 102.8 135.6 165.6
% & J20008E403 130.0 100.90 132.0 162.8 135.6 165.6
33 S &800Ee03 139.0 108.0 iR.0 102.8 135.6 165.6
P 6 9608ED3 130.0 10040 132.0 102.0 135.4 165.4
- T J1928E408 130.0 100.0 132.0 102.0 1306 166 .4
o 8 J3B80ECNN 122.1 92.1 132.0 182.0 133.4 163.4
b 9 J7GB0EES 197.0 77.0 132.0 102.9 132.€ 162.5
5 10 J1536EeQS 92.0 62.8 132.0 102.0 131.5 161.5
pC. 11 39726408 78.2 “s.? 129.5 99,5 139.5 160.%
12 5140Ee0S 69.1 39.1 117.1 €7.4 129.6 159.6
13 1229E+06 68.1 30.4 106.8 74,8 128.6 158.6
16 J2050F406 51.1 211 92.5 62.5 12%.7 157.7
15 .8915Ee06 82.0 12.0 88.1 59.1 127.2 157.2
o 16 .9830E# S 3.0 3.0 67.8 37.8 127,2 157.2
d 17 .1966EeD” 2440 540 55 oh 2% .4 127 .2 157.2
18 .3932€e07 20.0 -19.0 5649 20.¢ 127.2 157.2
s 19 J7T964E07 20.0 -19.0 $3.0 20.0 127.2 187, 2
s 20 JASTIEe08 20.9 -10.0 50.0 20.0 127.2 187.2
Ex 21 33466008 28.0 -10.0 53.0 20.8 127.2 157.2
4 22 .6291E+08 20.9 -10.9 50.0 24.0 127.2 157,2
= 23 J1258E+D9 0.0 8.0 0.0 0.0 127.2 157.2
26 25176009 9.0 0.0 0.0 0.0 127, 157.2
e 7% .Se33Ee09 t.8 8.0 0.0 0.0 J2r.2 167.2
i
CF
el
4,.
g
] NEW ISF FILE
.‘ 388803388588
bSr ITFTTIAL PP SPEC TR
&3
; SURS = CNI  EQPT 1 = UHFCO PORY § = AINOT
e IFRO  FREQUENCY L el 1.} 6 863 -——— -t teeePEIERTOARe ey
2 NB SPECT  N& LIMIT 88 SPECT 88 LINIY SPECT LIMYY
& 1 +3000€402 130, 100.0 132.6 192.0 0.0 0.0
- 2 <6000E¢02 130.0 180.0 132.0 102.0 0.0 0.0
2 3 .1200E¢03 138.0 109.¢ 132.0 102.0 0.0 .0
4 <2680E+03 130.0 100.0 132.0 102.0 0.0 0.0
5 JW800F+03 13,0 16040 132.0 102.0 040 0.6
23 f  <9600E+05 13044 100.0 132.0 102.0 0.0 0.0
o Y .1920F+0k 133.0 100.0 132.0 102.0 0.9 0.6
=3 8 J38L0ESON (2241 92.1 132.0 102.0 0.0 0.0
5 9 JTEMREvSe 107.0 77.0 132.0 102.0 0.0 0.0
- 10 1586E+05 ~1034.0  -1064.0 92.0 62.0 0.0 3.0
& 11 J3U72Te0% «10364.0  -1064.0 a2.90 62.0 0.0 2.0
g 12 J61MLE 405 ~1034.0 -1064.8 92.¢ 62.0 9.9 3.0
o 13 .1229E¢06 ~1038.0  =1064.0 92.0 622 0.0 0.0
sr 16 «2658F .06 ~1034.0 -1064L. 0 02,0 62.0 0.0 5.0
B 1s +&915F¢CA ~103%.0 -1064.0 90 . 60,4 0.0 0.0
52 18 «30830E+36 ~1034.0 -1064.0 feo? LT 4 Ged .0
B8 17 .1966E+0F “1034¢0  -10fv.G .7 w7 369 3.0
a 18 3932Ee07 ~1034.0  -206h4.0 V2.7 42.7 0.0 9.0
- 19 L PAEMESQT 20.¢ -1040 €0.0 20.0 0.9 0.0
29 «1S73E¢ 04 20.0 -10.5 5548 20.0 Ul [
21 JIINBEMOR 20.0 -1+ 0 50.0 20.0 0.0 0.0
22 .8291F+08 2046 ~10.0 50.0 20.0 0.0 0.0
FIGURE 35 (Continued)
INITIAL FORT SPECTRA

Pp——

IDIPR OUTPUT FOR MINI-SYSTEM
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3

OBNORE NN

SUBT = Ol

FREQIENCY

«3%08Ee02
«6908€+ 82
«1208€+03
«2408€E+83
oL 808€E03
«9608E403
«1928E 486
+ IS IECDL
+»TEEBE*EA
+1538E+0S
«J972E¢0%
+6144€00S
«1229€¢06
«2058E 008
«4915E¢06
«9830€E+06
«1966E¢07
«3932E407
«T864E¢ 07
«1873E+08
«J106E* 08
+6291E408
«1258F¢09
«2S1TE+09
«5833€+09
«1007€010
«2013F¢10
«hQ27E410
«BOS3ESLD
«1611E211

INIYYARL

ronT

" Ty T

,

BF

" i - —— T I——— ”
Sk ang:niasny:aqégﬁ5§§55:S§§§§§§§;3@533g§§§§§§;5ky3ﬁ;sq;@@é¢%35;
= .. E
<2

SPEC TR

FUPY 1 = UHFCO FORY 7 = PYCON

s EMITTER * +oe=RECEPTOP-~-»
NS SPECT  N% LINIY 38 SPECT B LINIT SPECT LINIT
130.0 100.0 132.9 102.0 86.¢ 116.0
138.0 100.0 132.0 10240 85.0 116.0
130.0 136.0 1.0 102.0 8.0 116.0
130.0 100.0 132.9 102.0 "6 .0 116.0
130.0 100.4 132.0 162.0 86.0 116,0
138.9 180.0 132.0 102.9 8640 116.0
130.¢ 100.0 132.0 102.6 86.0 116.0
122.1 92.4 132.98 102.0 86.0 116.0
197.0 77.0 132.0 107.0 86.0 116.0
-1036.0 -1064.8 107 .9 71.9 8640 11643
~1036.0  ~206k.0 101.8 71.8 8640 116,90
-1036,0 -1064.C 5.8 65.8 85.0 116.0
-1034.0 -1064.0 29.8 59,8 1640 116.0
-1036.0  =1064.0 83.8 53.8 86.0 116.90
-1038,0 ~1064.0 7.8 W7 .8 86.0 11640
-1036.0 =1064.0 7.7 01.7 "6.0 116.0
“1036.0 ~2064.0 65.7 35.7 86.0 116,90
-1038.0 -1064.0 69,7 2a.7 6.0 116,40
20.0 -10.0 50.0 20.0 103.0 133.0
23.0 -10.0 0.0 20.0 103.0 133.0
20,0 -10.0 50.¢ 20.0 103.0 133.90
20.0 -19.9 0.0 20.0 103.0 133.0
0.0 8.0 0.0 2.0 163.3 133.0

.0 .0 1.0 0.0 103.0 133.0

0.0 3.0 Neo 8.0 103.0 133.0

0.0 0.0 9.0 0.0 103.9 133.0

.0 8.0 0.0 9.0 103.0 133.0

0.0 0.0 3.C 0.0 103.0 133.0

0.0 0.0 0.0 0.0 103.9 133.0

0.0 0.0 0.0 .0 103.3 133.0

FIGURE 35 (Continued)
INITIAL PORT SPECTRA
IDIPR OUTPUT FOR MINI-SYSTEM
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NEW ISF FILE
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NEW TSF FILE
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Section 6

PROGRAM OPERATION

This section discusses the operation of IEMCAP including initial stages
of implementation, maintaining the program, termination and restart, and
FORTRAN source updating.

6.1 PROGRAM IMPLEMENTATION

Procedures for operating the two sections of IEMCAP are given below.
As tuere will be different methods of operation at different installationms,

the step-by~step procedure outlined below describes one method of operation
on a CDC 6600 with suggested alternatives.

6.1.1 Storing the Source Program

IEMCAP is comprised of approximately 16,000 FORTRAN source statements,
9000 for IDIPR and 7000 for TART. Hence, the source program is usually
stored on a disk file to avoid having to submit five boxes of cards each
time the program is run. The details of doing this will vary with different
computers and with different installations. The implementation used on the
CDC 6600 was to store each section of the program on a disk file using MODIFY,
a source file library editing program that maintains and updates a zystem of
programs in any source language. If the uger is not familar with the method
used at his installation he should check with his computer systems personnel.
It is not absolutely necessary to store the source program, but merely a
convenience, especially if any updating of the FORTRAN source is required.

An alternative to storing the source program is to store only the com-
piled binary out, as discussed below.

6.1.2 Compiling the Program and Storing the Binary Qutput

IDIPR and TART are compiled using a FORTRAN compiler. The binary
relocatable output for IDIPR and TART is saved, and this binary file is
loaded and executed. On the CDC 6600, the output of the compiler is a file
called "LGO." It is saved after compilation, and ail future runs are made by
loading and executing this file. If changes are made to the source, it must
be recompiled. On CDC 6600, the MODITFY program is involied to transfer the
source file from the program library to a file called "COMPILE" which is input
to the compiler. A binary file is created by the compiler using the control
statement RUN22 to invoke the CDC FORTRAN compiler, Version 2.3 or by FIN
to invoke the FORTRAN exte:uided compiler, Version 3.

6.1.3 Executing the Program

Once thz source file has been compiled the binary file is loaded and
axzcuted for each run. The control statement to execute the program varies
with the computer. On the CDC 6600, a binary relocatable file can be loaded
and executed by the job control statement, LGO.
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APPENDIX A

COMPUTED GENERATED SPECIFICATION TEST METHODS

A.lL PURPOSE AND SCOPE

The following test methods are recommended as those which will allow the

program user to correlate measured data on equipment with the specification

limits generated by the Specification Generation Routine (SGR). The measured

data will also be fed back into the program for more detailed system com-
patibility analysis.

The recommendations include a system test method and subsystem/equipment

test methods. The system test mcthod includes equipment interaction tests
and a limited number of critical line tests. The subsystem/equipment test
methods include conducted emission on each interconnect wire. conducted
susceptibility on each wire, radiated emission from equipment cases, and
radiated susceptibility of equipment caazes.

A.2  SYSTEM TEST METHODS

The test methods specified in MIL-E-6051 are recommended for use as
system test requirements. The system tests will consist of equipment inter-
actions and critical line measurements. The definition of critical lines
will be established by the user and may include any safety mirgins the user
chooses to select. The test criteria, including definiticn of critical
lines and test levels, will be obtained from the results of the system
computerized analysis and subsystem/equipment tests. Standard voltage and

current measurement techniques can be tailored to the specific line to be
measured.

These tests are concerned with only intrasystem compatibility therefore
no system emission tests are to ke performed. The intrasystem environment
is defined by the computer program analysis and the subsystem test data,
thereby eliminating the need to measure the system environmment parameters
during the system tests. The system tests will include only those cases
where the analyses indicate questionable operational margins.

A.3 SUBSYSTEM/EQUIPMENT TEST METHODS

A.3.1 TEST LIMIT GENERATION

The test limits for subsystem/equipment testing are based on allowable
extraneous emissions from equipment interconnect wiring and cases, and
susceptibility of the wiring and cases to levels equal tc the effects of
these emissions. The interconnect wiring consists of 2ll types of wiring
including power wiring, signal wiring between equipments, and coax cables
between RF equipment and their associated antennas. The computer program
will generate an emission and susceptibility limit for each emitter and/or
receptor depending on circuit characteristics. The limits are set for each
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The uger should decide before submitting the run what files he wishes to save
upon abnormal termination and supply the proper control cards. 1In all caces,
for IDIPR OLD or MODIFY runs or any TART run, care should be exercised to
save the input files so they can be re-used once the nature of the abnormal
termination is determined. Oa the CDC 6600, a special control card, EXIT,
~1llows the user to specify the disposition of all files upon an abnormal

ter .ination; hence, all old files and any new files to be created during

thr. run can be saved.

Restarting a program after an abnormal termination will depend upon
several facturs. Hence, the user must determine the nature of the termination
and decide whichk of the below solutions is most expeditious and cost effec-
tive for his case. The three suggested restarts are given below:

1. Re-~submit with no change. This is done if the factors are as
follows:

a. The cause of the termination was outside the user's realm,
such as the computer 'going down."

b. Little execution was done prior to terminatior.
c. No new data sets were saved.

d. Even though partial new data sets were saved, the total job
time is small enough to make resubmitting more efficient than
setting up a naw data set structure to use the partially
created data sets.

2. Make data correction and re-submit with same data set up. If the
nature of the termination is determined to have been caused by bad
data but the factors descriling the case are essentially as
described in (1), the data should be corrected and the job resub-
mitted.

3. Make new data file set up definition and re-submit. The user may
wish to use the partial output of the abnormally terminated run in
the following cases:

a. The execution time has been considerable.
b. Partialily created data sets have been saved.

¢. A re-start is available as either a MODIFY run to change the
data on the ISF or an OLD run using the ISF unchanged, as dis-
cussed in Sections 3.1.2 and 3.3. As an example, assume that
during an IDIPR NEW run, 40 equipments with a total of 250 ports
had initial spectra successfully generated, but on the forty-
first and last equipment, an abnormal termination occurred. If
the ISF was saved by neans of an abnormal termination command,
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the ISF could be used as input to a MGDIFY run with cards used
to correct the error in the forty-first equipment data. However,
the work files are not useable on an abnormal termination, and
these must be regenerated on the MODIFY run for all the equip~

57 ments.
3 6.4 SOURCE FILE UPDATING

%; If a change in the source file is required or perhaps an entire routine
23 is being replaced, the following steps are required:

1. Recreate the source file. This can be done most expeditiously
through a file editing routine such as CDC 6600 MODIFY. However,
the changes could be made to the original card deck and procedures

for initiating the program followed.
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2. umpile only the changes routines and update the binary deck. The
source decks which have been changed would be compiled and a binary
file management routine (such as the CDC 6600 LIBEDIT) used to
replace the changed routines in the binary files. An alternative
to this is to recompile all routines and save a new binary file.
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APPENDIX A

COMPUTED GENERATED SPECIFICATION TEST METHODS N

A.l PURPOSE AND SCOPE

The following test methods are recommended as those which will allow the
program user to correlate measured data on equipment with the specification
limits generated by the Specification Generation Routine (SGR). The measured
data will also be fed back into the program for more detailed system com-
patibility analysis.

The recommendations include a system test wethod and subsystem/equipment
test methods. The system test mcthod includes equipment interaction tests
and a limited number of critical linc tests. The subsystem/equipment test .
methods include conducted emission on each interconnect wire. conducted
susceptibility on each wire, radiated emission from equipment cases, and
radiated suscepribility of equipment cacses.

A.2  SYSTEM TEST METHODS

The test methods specified in MIL-E-6051 are recommended for use as
system test requirements. The system tests will consist of equipment inter-
actions and critical line measurements. The definition of critical lines
will be established by the user and may include any safety margins the user
chooses to select. The test criteria, including definiticn of critical
lines and test levels, will be obtained from the results of the system
computerized analysis and subsystem/equipment tests. Standard voltage and
current measurement techniques can be tailored to the specific line to be
measured.

[

These tests are concerned with only intrasystem compatibility therefore
no system emission tests are to bte performed. The intrasystem environment
is defined by the computer program analysis and the subsystem test data,
thereby eliminating the need to measure the system environmment parameters
during the system tests. The system tests will include only those cases
where the analyses indlicate questionable operational margins.

A.3 SUBSYSTEM/EQUIPMENT TEST METHODS
A.3.1 TEST LIMIT GENERATION

The test limits for subsystem/equipment testing are based on allowable
extraneous emissions from equipment interconnect wiring and cases, and
susceptibility of the wiring «nd cases to levels equal tc the effects of
these emissions. The interconunect wiring consists of all types of wiring
including power wiring, signal wiring between equipments, and coax cables
between RF equipment and their associated antennas. The computer program
will generate an emission and susceptibility limit for each emitter and/or
receptor depending on circuit characteristics. The limits are set for each
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input or output terminal of the equipment. The mechanics for generating
these limits are described in the paragraphs on SGR.

'I.),
(o

e The emitter limits are related to MIL~STD-461 limits in that the basic
emission curves of MIL-STD-461 are adjusted by the computer program to apply
3 to a specific equipment port. The receptor limits are based on the receptor
i circuit bandwidth, threshold sensitivity levels, and the system environment

f? due to the emitter effects.

v The emission limits for equipment intercomnect wires are specified in
terms of both broadband and CW current levels versus a given frequency

i spectrum conducted on each wire. Each wire has unique limits. The suscep-
% tibility limits are plotted as the equivalent CW current levels versus

fg frequency that the receptor wires must tolerate. There are no limits

e generated by the program directly relating to the radiated limits of

4 MIL-STD-461 fox wiring.

% Emissions from equipment cases are specified ir terms of the radiated
5 field existing 1 meter from the case. The limits are adjusted from the

P limits of test method RE02 of MIL-STD-461 and are tailored to each case

§: depending on subsystem configuration. The case susceptibility limits are
E: established by comparison of the receptor circuit thresholds within the

- equipment case to the fields existing outside the case. These fields are

specified by the system internal environment. ;
i

—
TR

A.3.2 APPLICABLE TEST METHODS ;

} A.3.2.1 Emission Tests

Emission tests will covosist of current measurements on the equipment
interconnect wiring and fi.ld intensity measurements of the radiation from

equipment cases.

A3.2.1.1 Conducted Current Measurements — The most feasible means of
measuring the current on a non-coax wire without disturbing the circuit
characteristics is with a current probe. Present current probe technology
allows calibrated current probe measurements although it is not expected
that measurements for extraneous RF emissions on wires carrying uninten-
tionally generated RF currents will be required above 1 GHz. Coax lines
will be measured either by direct connection to an RF receiver, or where
the power levels are greater than tiie power handling capabilities of the
receiver, an RF power sampling device such as a directional coupler will
used to measure the RF current on the coax line.

bR SRR WS WA

be

Since the current limits are given for each equipment port, the current
measurement must be made on each individual wire connected directly to that
port (before any branching point). A precaution that must be observed when
using the current probe is that the maximum current point along the line
will vary with frequency when the line length approaches a significant
portion of a wavelength. The current probe must therefore be moved along
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the line to obtain a maximum reading because the SGR computes the maximum )
allowable current from the port without regard to any standing wave effects. -

A.3.2.1.2 Conducted Current Test Setups - The physical configuration of the
test setup for conducted curreat measurements will be similar to that of
MIL-STD-462, Method CE03. Differences include possible elimination of the
10 microfarad feedthru capacitors in the power lines, height of the test
bundle above the ground plane, and cable lengths.

The 10 microfarad feedthru capacitors aay be eliminated from the test
setup if a measurement of the ambient current on each power line shows the
current from the power source is below the test wire current limit by at
least 6 dB.

The height above the ground plane of the wire being measured can be any
convenient height.

Cable lengths used for the test setup cab be any convenient length.
The only limitation is the size of the test area.

A.3.2.1.3 Equipment Case Radiation - The test method for equipment case
radiation must relate to the computer generated test limits. The limits
are specified in terms of field strength versus frequency at a distance of
1 meter from the test sample. The measurement method will therefore be
the same as that of MIL-STD-462, Test Method REQ2.

Case radiation does not, of course, include wire radiation; therefore
the test setup must reflect this condition. This means that the wiring
must be electromagnetically isolated from the measuring antenna. An
alternative is that the test requirements are considered to be satisfied
if the combined radiation from the case and wiring is below the case
radistion limits.

A.3.2.2 Susceptibility Tests

Susceptibility tests will be performed to measure the susceptibility
of equipment to a specified value of current impressed on interconnect
wiring and to a radiation field impressed on the equipment case. Inter-
modulation tests for receivers are to be performed in accordance with
MIL-STD-462, Method CS03. Frequency intermodulation products will be
selected from the utility program for intermodulation. .

A.3.2.2.1 Conducted Susceptibility - Conducted susceptibility tests will
be accomplished by inducing a current on each specified receptor wire
leading into an equipment., The induced current levels are to be those
specified in the susceptxrbility test limit for that receptor.
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The most feasible method for inducing the specified current levels
into non-coax wires is rthe current probe method used in measurement of
conducted current emissions. This method eliminates the need to break into
the receptor circuit directly which would change the circuit parameters. A
second current probe can be clamped around the receptor wire close to the
equipment input terminal to measure the injected current. The proper
injection point for the source prob< is that point along the line which
provides the proper current level at the equipment input terminal with the
least amount of power applied to the probe. This is required when the line
length approaches a significant pcrtion of a wavelength.

A.3.2,2.2 Radiated Susceptibility -~ Radiated susceptibility tests are to
be performed to determine the susceptibility of the equipment internal
circuitry to a radiated field at the equipment case. The method for
developing this field is siwilar to that for MIL-3TD-462, Test Mmathod RSO2.
The field generating setup ca.u be calibrated to produce a specified field
at a distance of 1 meter f{rom the transmitting antenna as in MIL-STD-462
or at a distance specified by the user. The primary consideration is the
field level at the equirment case.

The test limits apply only to the levels existing at the equipment
case but the wire bundlss can be included with certain conditions applied.
The wire bundles can bc included if the combination of the case and wire
bundle susceptibility teoxs show no effects from the field specified for
the case alone.
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A.3.2.3 Test Instrumentation

The test instrumentation to be used for these test measurements is the
standard equipment used in MIL-STD-462 testing. The test methods ior
emission tests can be easily accomplished with automatic or semiautomatic
measurement techniques. Test probes and antennas are readily available in
most test labs. The conducted measurements could be accomplished without
setting up in a shielded room but a shielded room is necessary for the

radiated measurements.

A4 SAMPLE TEST PROCLDURE

A.4.1 The following test procedure is presented as an example of the appli--
cation of the SGR test methods to a subsystem unit. A single unit procedure
is sufficient illustration since the SGR specifies individual wire current
limits and individual box radiation.

A.4.2 OBJECTIVES AND SUCCESS CRITERIA
The objectives and success criteria of these tests are as follows:
a. Conducted Current Measurements - to determine whether extraneous
current is present on each of the external interconnect wires to the

unit. The success criteria is that these extraneous emissions do not
exceed the levels specified in Figures A-5 thru A-12.

[ —

b. Conducted Suscentibility Measuremeats - to determine whether there
is a response in tne output of the receiver when the specified current
levels, Figures A-15 and A-16 are zpplied to the RF and power wire,
respectively, The success criteria is the range and bearing indicator
does not lose lock.

c. Case Radiated Emission - to determine whether the radiation from
the case exceeds the case radiatiun limits of Figures A-13 and A-14.
The success criteria is that the case radiation is less than the
spec limits.

d. Case Radiated Stsceptibility - to determine whether there is a
receiver output response when the case 1s subjected to a radiated
field at the levels specified in Figure A-17. The success criteria
is the range and bearing indicator does not lose lock.

A.4.3 TEST SAMPLE DESCRIPTION

The test sample is an airborne TACAN R/T unit. It has a transmitter
and receiver packaged in a single unit. For the purposes of this example
it is assamed that there are 5 wires interfacing with the unit. These
consist of 1) RF coax to uppec antenna, 2) Audio outpuf, ) Heading output,
4) Primary power input, and 5) Bearing output. The audio cutput of the
receiver is fed to a speaker for a convenient aural indication.
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# “_) A.4,4 INSTRUMENTATION

; .

Es .. All measurements shall be made with instruments whose accuracies conform
=3 to acceptuble laboratory standards, and which are appropriate for measure~
f§ ment of the parameter concerned. The accuracy of the instrument and test
5 : equipment shall ve verified periodically utilizing acceptable calibration
% ! procedures as defined by MIL-C-45662A, 'Calibration System Requirements."
a

5 § A.4.4.1 Placement and Selection of Measuring Antemnas

g }g

: Each face of the test sample shall be probed with a 3-inch electrostatic
' probe to detcrmine the localized area(s) producing maximum emission or
susceptibility. Those areas shall be located 1 meter from the applicatle
test antenna. Probing shall be performed using a spectrum analyzer to
determine the worse case condition, The probe shall be oriented for maximum
pickup approximately 5 cm from the surface of the test sample.

When performing radiated emission measurements, no point of thz measur-
ing antenna shall be less than 1 meter from the walls of the enclosure or

obstruction.

generate alternately vertical and horizontal fields.,

'ﬁ ' For susceptibility measurements no point of the field-generating and

;E é the field-measuring antennas shall be less than 1 meter from the walls of

-%? ! the enclosure or obstruction.

=3 I For radiated emission measurements between 25 and 200 MHz, the biconical
£ ’) antenna shall be positioned alternately to measure the vertical and horizontal
e componeats of the emission. For radiated susceptibility measurements be-

'? tweer 20 and 200 MHz, the biconical antenna shall be positioned so as to

A.4.4.2 Measuring Frequencies

The entire specified frequency range for each applicable test shall be
scanned. Measurements shall be taken at not less than three frequencies
per octave representing the maximum indications within the octave. All
measurements will be made using the peak detector function of the measure-

ment receiver.
A.4.4.3 Ground Plane

A copper ground plane which is 0.75 mm thick and 4,80 square meters in
area with a width of 90 cm (minimum) is required for performing the tests
described herein. The ground plane shall be bonded at both ends to the
shielded enclosure and at intervals between the ends no greater than 90 cm

apart.
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A.4.4.4 bonding

The test sample shall be bonded to the ground plane %y the sSime means
with which it is bonded to the aircraft structure.

A.4.4.5 Donding Measuring Instruments

Interference measuring instruments shall be bonded to the ground plane
or shielded enclosure with the grouad clip on the power cord., The counter~
poise on rod antennas shall be bonded to the ground plane with a strap of
sufficient length to permit the antenna to be correctly positicned. The
strap shall be as wide as the counterpoise. This applies to rod antennas
mounted on a separate counterpoise, The interference measuring instrument
shall be physically grounded to the ground plane with only one connecticn.
If the cooper strap is used, neither the ground clip, the ground terminals,
nor the power supply shall be connected at any test frequency. When tuned
and calibrated for a measurement, and loaded with a dummy antenna, the
measuring instrument shall show no change from the internal background

duirng on-off operation of the test sample.

A.4.4.6 Operator Position

No part of the operator's body shall make electrical contact with the
ground plane during EMI tests. In addition, during radiated interference
tests, the position of the operator's body shall be such as to produce
minimum effect on the measurement being made, insofar as practical.

A.4.5 Test Procedure

For the purpose of this example, it is assumed that a performance test
has been completed prior to the start of EMI tests.

A.4.5,1 Conducted Emission (non-coax lines)

A.4,5.1.1 Connect a test setup as shown in Figure A-1l and perform a
functional check on the test sample.

A.4.5.1.2 Clamp the current probe around the AC power input wire and set
the spectrum analyzer to sweep from 30 Hz to 50 MHz., Search along the

power line for the maximum -eading.

A.4.5.1.3 Record the peak instantaneous and average current spectrum on
the power wire from 30 Hz to 50 Miz,

A.4.5.1.4 Conducted emissions in excess of the limits shown in Figures A-5
and A-o shall not appear on the nower wire.

A.4.5.1.5 Repeat the condvcted current measurements for the heading,
and bearing and audio wires.

A.4.5.,1.6 Condusted emissions shall not exceed the limits shown in
Figures A~7 and A-8 for the heading wire, Figures A~9 and A-10 for the

audio wire.
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A.4.5.2 Conducted Emission (coax lines)

A.4.5.2.1 Connect a setup as shown in Figure A<2 for the TACai T/R mode
and select chanu~l 50,

A.4.5.2.1.1 Set up tn= recording system to cover the frequency range of
12 KHz to 12.4 GHz and 12cord the peak instantaneous and average current.

A.4.5.2.1.2 Tne conductecd emissions shall not exceed the limits shown in
Figures A-11 and A-12.

A.4.5.3 Equipment Case Radiated Emissions

A.4.5.3.1 Connect the test setup as shown :n Figure A-3 for the T/R
mode and select channel 50,

A.4.5.3.2 Probe each face of the test sample at frequencies from 50 KHz to
10 GHz to determine the location of maximum radiation from the case. Orilent
the test sample so that the test antenza is directed at the maximum radisz-

tion point.

A.4.5.3.3 Record the peak instantaneous and average electric radiated field
emission from 50 KHz to 10 GHa.

A.4,5.3.4 1If the recordad values are below the limits of Figures A-13 & A-14,
the sample is considered acceptable, if the values are above the limits, the
test sample loads chall be located outside the shielded room and the wires
run through a shield from the test sample to the shieldxd rocm wall as

shown in Figure A-3,

A.4.5.3.5 Rerun the radiated tests for compliance to the limits.

A.4.5.4 Conducted Susceptibility

A.4.5.4,1 Connect a tesu setup as shown in Figure A-4 for the T/R mode.
Set to channel 50 and adjust the volume control for a discernable level.
Adjust the Beacon Simulator fur a -90 dBm signal.

A.4.5.4.2 Inject the signal levels and frequencies indicated in Figure A-15
for the coax line.

A.4.5.4.3 The interfering signal shall not cause the Range Indicator or
Bearing Indicator to lose lock.

A.4.5.4.4 With the TACAN siill in the T/R mode, inject the signals of
Figure A-16 into che primary power line.
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sﬁ A.4.5.4.5 The interfering signals shall not cause the Range Indicator or i
e

A Bearing Indicator to lose lock.

;f“ A.4.5.5 Radiated Susceptibilirve »
}§ A.4.5.5.1 Connect a test setup as shown in I:.gure A-3 for the T/R mode.

b Set to channel 50 and adiust the volume contro! for a discernable level.

9 Adjust the Beacon Simulator for a -90 dBm signal.

%‘ A.4.5.5.2 Calibrate the susceptibility source “y substituting a calibrated

B receiving antenna in place of the test sample znd recording the transmitted

‘ﬁ power required to establish the field intensity levels at the test sample

- as shown in Figure A-17.

ig A.4.5.5.3 Adm the source antenna at the test sample face established as the

b highest emission location.

5
b

A.4.5.5.4 Establish the required fieid intensity levels and observe that
the bearing and range indicator does not lose lock.

e
[t

ERRECIR

! A.4.5.5.5 1f degradation is observed, change the test setup to that of

i Figure A-~3 with the test lozds and power lines located outside the shielded

' room and connected from the room wall to the test sample through an overall
shield. Repeat the test.

o A )
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APPENDIX B

MERGE UTILITY PROGRAM

B.1 GENERAL

The supplementary computer program called MERGE is supplicd with the IEMCAP
program for the purpose of manipulating ISF files. It provides the capability
of combining the data on two existing ISF files, as diracted by the user, to

k- form a composite file consisting of selected portions of the original files.

For this process, one of the two original files is designated as the Master
file and the other as the Modify file. The new file created is called the
Updated file. During the MERGE run, all data on the Master file is automati-
cally written on the new Updated file unless instructions are given for this
data to be deleted. Conversely, none of the data on the Modify file is written
on the Updated file unless the appropriate add commands are given to MERCE.

fhe data input for the MERGE program consists of fixed format statements
which define the data to be deleted from the Master file and the data to be
added from the Modifv file. The only provisions fo. insertion of new data
(data not on either existing file) is the option of writing a new file title
and/or new remarks.

B.2 DATA ORGANIZATION

For purposes of MEL.SE, the ISF data is organized intc data blocks (section
B.3.1). These data blocks are subdivided intu data sets or parameters which
have ID's which are used to specify the data to be manipulated. That is, the
only manner in which date may be divided for manipulation by MERGE is by the
ID's which jdentify the various data sets or parameters as described in section
B.3.2, Any changes in I5F data which do not correspond to thase Gata sets must
be performed via an IDIPR modify run.

Ay
Qg

B.2.1 SIZE LIMITATIONS

The maximum dimensions of the Updated file datz (except equipment data and
wire bundle data) must be the same as the corresponding limits for the IEMCAP
program (see sectiou 5.3). Any instructions to the MERGE program which attempt
to add data sets larger than these dimeasions to the Updated file will produce
an error. There is no limitation tv the rumber of equipments or wire bundles
which may be written on the Updated file. However, it should be noted that if
the IEMCAP size limitations for equipment or wire bundles is exceeded, the
Update file cannot be used as an cld ISF for an ITEMCAP run.

B.3 INPUT DATA

The MERGE program is designed to accept user inputs in the form of fixed
format only. These instructions may be either commands to add or delete data
or they may be instructions to insert a new ISF title or remark.

The delete command (D= ) is used to delete data from the Master ISF as the

modified ISF is written by MERGE. Similiarly, the add command (A= ) is used to
add data to the Updated ISF from the Modify ISF. In cases where the data may

177




R S N R s s s

3} gl e e,

have many different sets of values (as for exampl: in the case of aperture data),
the Updated 1ISF is written from the Master ISF aperture data (less the deleted
apertures) plus the apertures added from the Modify ISF. When the data may have
only one value (for example, the EMI margin print limit) either the command to
delete the Master ISF data or to add the Modi€y ISF data have the effect of
replacing the Master file data with the Modify file data in the Updated file.

In this case it is not necessary co give both the delete and add commands
(altbough this is permissible) as either of these commands suffices.

CERCITHE N

B.3.1 DATA BLOCKS

ELIRPPUI PN XS S

For purposes of user instructions to MERGE, the ISF data has been divided
into data blocks which have title records. These title records indicate that

2 the data immediately following belongs to that data block. Certain data blocks

ks also have ending markers which mark the end of the data block. ;
f_ The data blocks may have any order. Also, instructions within a data i
E: block may be in any order. However, each block must be preceded by its title

= record and all data blocks which have ending markers must be terminated with

this end record.

3 :
k§; The data blocks are divided as shown In Table B-1. The data block titles
5 (and end markers) are regquired only for those data blocks which have add or
o delete commands. The ouly card which is always required is the end of data
B card. This card has the form
& END DATA
tf and must be physically the last data card. If this card is used as the only
i data input, the Updated file becumes a copy of the Master file.
& '
;i

B.3.2 INPUT DATA FORMATS FOR MERGE

The format of all MERGE input data is given in this paragraph. All inputs
rnust begin in Column 1 and no blanks are permitted except for the blanks which
are a part of the system parameter identifications or the data block title

records or end markers.

8.3.2.1 SYSTEM DATA

.48 shown in Table B-1, the title records for new ISF title data (HEW TITLE)
and for new remarks data {NEW REMARKS) do not have an end marker while all other
Syrtem data blocks have both title records and end markers. The title records
{(and end markers) are required only for those data blocks which heve add or
: delete commands. If there is system data of any type, the end ¢f the system
{ data is marked by an end of svstem data card. This card has the form

END OF SYSTEM

if there is no system data, this card is not required.
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TARLE B-1

MERGE DATA BLOCKS

DATA BLOCK

END MARKER

SYSTEM DATA

SUB-SYSTEM DATA

NEW TITLE

NEW REMARKS
SYSTEM, BASIC
SYSTEM, APERTURES
SYSTEM, ANTENNAS
SYSTEM, FILTERS
SYSTEM, WCT
SYSTEM, FIELDS

EQUIPMENTS
WIRE BUNDLES

END BASIC
END APERTURES
END ANTENNAS
END FILTERS
END WCT

END FIELDS

END EQUIPHMENTS
END BUNDLES
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£ INPUTS FOR TITLE DATA -

%;. Two options are possible for the title on MERGE created ISF. Either the
Bi Master file title may be used or a new title may be written. To use the Maste.:
e file title, no input to MERGE is required. For a new title the following input

cards are required:

NEW TITLE
L=nnn
New ISF title (up to 160 cha.acters)

N

N where nnn is the exact character length of the title record, including blanks.
3 A maximum of 80 characters per card are allowed but the total number of

3 gharacters must not be greater than 160 (2 cards). For example, the title

e Updated ISF for Aircraft Test Case” could be written by the following cards.

NEW TITLE
3 L=34
Updated ISF for Aircraft Test Case

Gion
R

i

8 INPUTS FOR REMARKS DATA -

Exactly the same options as described in the previous paragraph for title
data apply for the remzrks data. The input cards required for the insertion of
th.c new remarks are:

NEW REMARKS
L=nnn
New remarks for ISF (up to 400 characters)

where nin is the exact character length of the remarks record including
i? blanks. A maximum of 80 characters per card are allowed. The record may be
i? continued for a total of 5 cards (400 characters).

INFUTS FOR BASIC SYSTEM DATA -

2 The data described in Sections 5.7.4.1 through 5.7.4.3 are classified as
E basic system data for purposes of MERGE. If it is necessary to write basic

?P system data from the Modify ISF instead of the Master ISF, two instructions are
k- necessary. First, the data block title (SYSTEM, BASIC) must be given followed
by add (or delete) commands for every parameter to be written from the Modify
file. Either the comnmand to add data from the Modify file (A=) or the command
to delete Master file data (D=) causes the specified data to be written from
the Modify file.

The geueral form for replacing the Master file basic system data with the
Modify file data is

18G
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TABLE B-2

BASIC SYSTEM DATA

Parameter Identification

Explanation

SYSTEMTYPE
LONGITUDE
LATITUDE
ALTITUDE
ASM

EMPL
SIGMA
EPSILON
CON NOS LIM
FUSE RAD
CORE RAD
CNTR WL
BOT Wi
MOD COD
WNGRTBL
WNGRTWL
WNGRTFFS
WNGRTAFS
WNGTPBL
WNGTPWL
WNGTPFFS
WNGTPAFS

System Type

Longitude

Latitude

Altitude

Adjustment Safety Margin

EMI Margin Print Limit

Conductivity

Relative Permittivity

Conical Nose Limit

Fuselage Radius

Core Radius

Waterline of Centroid

Waterline of Bottom

Model Code

Wing Root Butt Line

Wing Root Waterline

Wing Root Fuselage Station (forward Edge)
Wing Root Fuselage Station (Aft Edge)
Wingtip Butt Line

Wingtip Waterline

Wingtip Fuselage Station (Forward Edge)
Wingtip Fuselage Station (Aft Edge)

181

H
g
i
t



! 3 i X H 2 » — .
ot O e Ly oL Tk WE VI oW 2oy LT
G RSN S ot ee L i oy
pSH i

SYSTEM,BASIC
D=basic parameter #1
D=basic parameter {2
o

0

o

END 3ASIC

where the basic parameters are any of the parameters given in Table B-2 (any or
all of the instructions D= could be replaced by A= if desired).

The command END BASIC marks the end of basic system data and is required
if the SYSTEM,BASIC title is used.

INPUTS FOR APERTUKE »0ATA -

The Aperture Data (Sectior 5.7.4.4) is manipulated by MERGE in blocks of
data corresponding to the aperture ID's. MERGE writes all aperture data from
the Master filo, except that deleted by a D=command, to the Updated file.

It then writes the aperture data (if any) which is added from the Modify file
by add commands.

The general form for this is

SYSTEM,APERTURES
D=Master File Aperture ID #1
D=Master File Aperture ID #2
o

)

o
A=Modify File Aperture 1D #1
A=Modify File Aperturz D #2
)

b)

o

END APERTURES

where the aperture ID's are the 5 letter alpha code aperture ID's in the Master
and Modify fiies.

INPUTS FOR ANTENNA DATA -

The Antenns Data (Section 5 ..%4.5) is handled in the same manner as the
aperture data previously aescribed.

The general input format for these instructions is
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SYSTEM,ANTENNAS

D=Master File Antenna ID #1
D=Master File Antenna ID #2
o

o

o
A=Modify File Antenna ID #1
A=Modify File Antenna ID {2
o

o

o

END ANTENNAS
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INPUTS FOR FILTER DATA -

Filter Data (Section 5.7.4.6) 1is manipulated according to the filter ID as
described in the previous sections. ‘The general input format is

SYSTEM, FILTFRS
D=Master File Filter ID #1
D=Master File Filter 1D #2
°

o

o

A=Modify Tile Filter ID #1
A=Modify File Filter ID #2
o -

o

)
END FILTERS

L i REROET e ARSI e o D Dt

INPUT FOR WIRE CHARACTERISTICS TABLE DATA -

Wire Characteristics Table Data (Section 5.7.4.7) is manipulated according
to Wire type ID (see previous sections).

TR YT RO L L

The general input format is

SYSTEM, WCT

D=Master File Wire Type ID #1

D=Master File Wire Type ID #2 E
o
(8]
)
A=Modify File Wire Type ID #1 :
A=Modify file Wire Type ID #2 -

o tees A
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INPUTS FOK ENVIRONMENTAL FIELD DATA -~

The Environmental Field Data (Section 5.7.4.8) for the Updated ISF is
written either in total from the Master file (defaultc) or in total from the
Modify file. The input imstruction for use of the Modify file environmental
fields 1is

SYSTEM,FIELDS
D=EVFLDS
END FIELDS

B.3.2.2 SUBSYSTEM DATA

The MERGE, all data pertainiug to equipment and wire bundles is classified
as subsystem data. If any instructions for merging chis subsystem data are
given, these instructions must be preceaced by a subsystem card and followed by
an end of subsystem card. These cards have the form

SUB-SYSTEM
END OF SUB-SYSTEM

where all cards with instructicns for merging equipment and bundle data must be
between these two cards.

INPUTS FOR EQUIPMENT DATA -

The Equiprment Data (Section 5.7.5.2) can be manipulated by MERGE only in
blocks containing all data associated with a particular equipment. This
includes all port data, including port spectra, for the equipment in quection.

The basic form for the instructions for merging equipment data is as
follows

EQUIPMENTS
D=Master File Equipment ID #1
D=Master Tile Equipment ID #2
o

0

o
A=Modify File Equipment ID #1
A=Modify File Equipment ID #2
o

0

0

END EQUIPMENTS

vhere all the ID's following the D= are deletedq from the Master file and all
ID's following the A= are added frem the Modify file as the Updated file is
written. The title record, EQUIPMENTS, and che end of data block marker, END
EQUIPMENTS, are required only if equipmeunt records are added to {or deleted
from) the Master file.
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INPUTS FOR BUNDLE DATA -

The Bundle Data (Section 5.7.6) is merged in the same manner as the
Equipment Data. The form for the instructions is

WIRE BUNDLES

D=Master File Bundle ID #1
D=Master File Bundle ID #2
o

o

o

A=Modify File Bundle ID #1
A=Modify File Bundle ID #2 f
o
o !
o
END BUNDLES i

B.3.2.3 EXAMPLE INPUT

An example of a possible data input to MERGE is as follows:

TABLE B~3
EXAMPLE INPUT
INPUT COLUMNS
NEW TITLE 1-9
L=25 1-4 :
UPDATED INTRA-SYSTEM FILE 1-25 ;
SYSTEM, BASIC 1-12 !
D=ASM 1-5 §
D=EMPL 1-6 ;
END BASIC 1-9 §
SYSTEM, ANTENNAS 1-15 !
D=UHFCM 1-7 |
A=TACAN 1-7 ;
END ANTENNAS 1-12 g
SYSTEM,FILTERS 1-14 '
A=FLTR8 1-7
END FILTERS 1-11
END OF SYSTEM 1-13
SUB-SYSTEM 1-10
EQUIPMENTS . 1-10
D=INPYL 1-7
. A=DISP 1-6
4 A=CENTL 1-7
. END LQUIPMENTS 1-13
WIRE BUNDLES 1-12
: D=BNDL2 1-7
: END BUNDLES © 1-10
: END OF SUB-SYLT 1-17
END DATA 1-8
185
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B.4 OUTPUTS

The MFRGE program printed output consists of a copy of the Updated ISF
file created by the run (plus possible error messages - see Paragraph B.5).
If a comparison of the data on the old files (Master and Modify) with that
on the Updated file is desired, the appropriate JCL cards may be inserted

in the MERGE deck to give a printout of the old files.
Updated file can be used for an IDIPR run with a report requested.

gives a formatted surmary of all data on the ISF.

B.5 ERRORS

Alternatively, the

This

Several types of errors may be encountered in running the MERGE program.

These types are:

1. Data which is formatted incorrect.

2. Unrecognizable statements in input data.

or an END OF DATA card.

Type 1 errors simply cause a read error in MERGE.

errors are deleted and have no contribution to the merging instructions.

errors cauce fatal errors in the data input.
is printed by MERGE when this error occurs.

The errors classified as type 4 are not detectible by MERGE.

Omission of required data cards such as an end marker for a data block

Creation of an ISF which is not a compatible system for IEMCAP rums.

Cards which have type 2
Type 3

An error message to this effect

Thus, the

errors of this type simply create an ISF which i35 incompatible for an IEMCAP

run.
form a nonphysical system.
the Updated file for an IDIPR cun.

186

These errors are caused by adding (cr deleting) data in such a way as to
Checks for type 4 errors can be made only by using
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APPLINDIX C

140D UTIL1TY PROGRAM

c.1 GENERAL

A suprlemental computer programf JMOD is supplied with IEMCAP to enable
an EMC engiueer to calculate possible 1atermodulation frequency siruations on
USAF systems. The program can be used for both transmitter and rezeiver inter-

modulation.

A possible application of this program might be for a flying command post
utilizing a number of transmitters simultaneously. For instance, suppose there
are three transmitters of frequencies of 115 MHz, 120 MHz, and 125 MHz respec~
tively, vhere the latter two transmitters are higher power than the former.
There is a possibie third order combination between the latter two producing

an output at 115 MHz.

The program has the capability of analyzing five transmitter frequency
intervals to any order of mix, for un to ten frequency intervals r interest.

Cc.2 INPUTS
The required inputs to IMOD are:

Number of transmitters (maximum = 5)

Lower and upper ends of emission channels or tunatle ranges

Highast order intermodulation combination to be considered

Number of frequency intervals for which intermodulation combinations
are to he calculated (maximum = 10)

o Upper and lower ends of the frequency intervals described above

0 0 0O

The program then proceeds to calculate all possible intermodulztion ~om-
binations of interest and prints these in a hierarchical fashion up to the maxi-
mum crder desired. In addition, orders of each transmitter frequency that go
into the intermodulation order are printed along with the appropriate plus or
minus sign as illustrated below:

TABLE C-1
THIRD ORDER 1NTERMODULATION INDICES CONSIVERED FOR TWO TRANSMITTERS
-y
0 +3
1 2
1-2
2 -1
2 1
30

The input to the program uses a fixed field form described below:
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TABLE C-~2

INPUT CARD FORMATS

Card Format Description
NT 15 Columns 1-5 Number of transmitter
frequency intervals
Intervals F9.2 Columns 1-9 Lower end of frequency
interval
F9.2 Columns 10-18 Upper end of frequency
interval
NOR 15 Columns 1-5 Maximum order to be
analyzed
NR 15 Columns 1-5 Number of frequency inter-
vals to be analyzed
Intervals F9.2 folumns 1~9 Lower end of frequency
interval
F9.2 Columns 10-18 Upper end of frequency
interval

The output contains the order of mix, lower and upper ends of the inter-
modulation frequency intervals and the indices that go into the calculation.

A sample iaput case is shown below:

TABLE C-3

SAMPLE INPUT DATA

1
i o £ Bl PR U ORS 4

I Card Input

NT 5

Interval 122., 125.
Interval 118., 125.
Interval 127., 130.
Interval 50., 75.
Interval 132., 140.
NOR 3

NR 2
Int~rval 225., 275.
Laterval 350., 400.

The output for this input case is in the following form:




TABLE C-4

SAMPLE OUTPUT
ORDER FLOW FHIGH M N P R S
2 264.00 280.00 0 0 0 o0 2
2 264.00 280.00 ¢ 0 0 o0 -2
2 259.00 270.00 0 0 1 0 1
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MISSION
of

Rome Air Development Center

RALC is the principal AFSC organization charged with
planing and executing the USAF exploratory and advanced
development programs for electromagnetic intelligence
tecknivues, reliability and compatibility techniques for
electronic systems, electromagnetic transmission and
reception, ground based surveillance, ground
communications, information displays and information
processing. This Center provides technical or
management assistance in support of studies, analyses,
development planning activities, acquisition, test,
evaluation, modification, and operation of aerospace
systems and related equipment.
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